BUSINESS STATISTICS 


EDITED BY 

MELVIN T COPELAND, Ph.D. 

ASSISTANT PROFESSOR OF MARKETING 
DIRECTOR or BUREAU OF BUSINESS RESEARCH 
HARVARD UNIVERSITY 



CAMBRIDGE 

HARVARD UNIVERSITY PRESS 



COP'gHIGHT, 1917 
HAaVASD innVBRSITY PRESS 



PREFACE 


This book has been prepared to bring together, in a form acces- 
sible for class use, scattered articles and selections upon the sub- 
ject of business statistics It is designed primarily for purposes 
of instruction m the course m Busmess Statistics in the Harvard 
Graduate School of Busmess Administration The subject is one 
to which saentific attention has only recently been directed; 
consequently there is a dearth of published matenal which is 
strictly scientific For this reason some selections have been in- 
cluded which are not fully satisfactory but which suggestively 
funush a basis for class discussion The inclusion of any selec- 
tion does not imply that the methods used or the conclusions 
reached meet with the editor’s full approval 
Business statistics, it may be stated, are numencal statements 
of facts, exclusive of financial accounts, which are used in busi- 
ness administration These statistics are of two general classes — 
(i) external statistics, generally pubhcly available, which indicate 
the general trend of business and market conditions, and (2) in- 
ternal statistics, which are concerned with the private operations 
of an individual busmess establishment Examples of the first 
class are the statistics of manufactures, agriculture, and popula- 
tion collected by the United States Bureau of the Census, railroad 
and other pubhc utility statistics pubhshed by the Interstate 
Commerce Commission and by state commissions, bankmg and 
financial statistics pubhshed in the financial journals, price and 
production statistics published m trade papers, and the reports 
of trade associations Internal statistics mclude those obtamed 
from the sales, advertising, and factory reports of an individual 
firm or company Such reports and records are used m business 
estabhshments of all sorts, both large and small In fact success- 
ful busmess administration depends to a large degree upon these 
reports and records, which are utilized for checking up current 
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operations and determining tendenaes They provide a basis 
for the formulation of plans and pohaes If all of the details of 
the business are to be followed accurately and if exact standards 
are to be estabhshed for comparison, such records are indispen- 
sable 

In some large manufacturing companies an elaborate statistical 
system is mamtamed, whereby the various department heads ob- 
tain statistical reports for their own guidance and summanes of 
these departmental reports are prepared at regular intervals for 
the chief executive By this means statistics are gathered from 
all comers of the organization, covenng aU of its activities These 
current reports are supplemented by reports on speaal tests or 
investigations The use of statistics is not confined, however, to 
large companies, many small manufacturmg establishments and 
numerous retail stores of ordinary volume of business utilize sta- 
tistical records to advantage The articles which are reprinted 
in this book have been selected with a view to illustrating the 
uses of these various kinds of statistics and the methods of col- 
lection and presentation in both large and small businesses 

This book does not pretend to cover the entire field of business 
statistics, but deals chiefly with statistics used in mercantile and 
manufacturing businesses. Financial and foreign trade statistics 
have not been included, except for casual references, since the 
articles and other publications on those subjects are usually more 
readily available than the scattered articles on mercantile and 
manufacturmg statistics and the space limitations of this volume 
do not permit of expansion Lack of space has also made it im- 
possible to mclude more articles on statistics used in the admin- 
istration of railroads, local public service companies, banks, and 
insurance companies Although their application to these special- 
ized subjects IS given scanty consideration here, the same funda- 
mental prmciples of statistical theory and method apply to these 
special classes of business statistics 

In presenting statistics to be used in business admimstration, 
graphs and charts can frequently be used advantageously to sup- 
plement tabulated figures Many persons can more readily grasp 
the facts shown by the statistics when they are presented in 
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grapMcal form It must be recognized, nevertheless, that others 
prefer to use only the tabular statements and for them it is a waste 
of time to prepare charts The apphcations of the graphic method 
to the presentation of business statistics are mamfold and numer- 
ous examples are shown m the selections reprmted in this book 
A comprehensive treatment of the subject of chart preparation 
has not been included masmuch as that subject is well covered in 
other treatises which are readily available 
The editor realizes fully that this work represents only a be- 
ginnmg of the development of this subject He has been forced, 
however, to utihze such material as is available, with its numerous 
shortcomings and deficiencies It is hoped that the book wiU 
serve to illustrate the magmtude of the problems mvolved and 
thereby stimulate more scientific investigation of the subject 

Melvin T Copeland 

CAuaiBTTiGE, Mass , April 6, igi6 
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CHAPTER I 
STATISTICAL METHODS 
I Statistical Methods 
By Melvin T Copeland 

It is the purpose of this chapter to explain the fundamental prin- 
ciples of statistical theory and method which should be observed 
m the collection, classification, and presentation of statistics to be 
utilised in business administration Although only a means to an 
end, rehable statistics furnish one of the essential bases for the 
formulation of admimstrative pohaes The solution of many a 
managenal problem in a business establishment is found by a 
study of the statistical records of past experience and present 
operations The statistics, to be sure, seldom funush all of the 
necessary information for the solution of a problem or the deter- 
mmation of a pohcy, but they generally provide a more definite 
knowledge of pertinent facts than can otherwise be obtained 
Statistical records and reports help to elimmate guess work and 
obviate the necessity of placing rehance upon impressions or recol- 
lections which may be partial or faulty In coUectmg, classifying, 
summarizmg, and presenting these statistics, which are so useful 
when properly prepared, it is necessary to adhere closely to sound 
prmciples of statistical theory and method 

Statistics may be defined as numerical statements of facts by 
means of which large aggregates are analyzed, the relations of in- 
dividual umts to their groups are ascertamed, comparisons are 
made between groups, and continuous records are maiatamed for 
comparative purposes From this defhution it is to be noted that 
statistics represent facts, expressed numerically. Secondly, sta- 
tistics deal with aggregates or masses which are suflficiently large 
to reveal types or standards, even if individual units show wide 
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variations This tendency for large aggregates or groups to con- 
form to definite types or standards or to show general or underly- 
mg tendencies is what is meant by the “ law of averages,” a term 
with which many business men are famihar Statistics, finally, 
are used chiefly for purposes of comparison Individual umts or 
classes are compared with the entire group of which they are a 
part, different groups are compared, and comparisons are made 
for a single group at different periods of time in order to reveal 
tendencies 

One of the chief sources of statistical data in a factory, for ex- 
ample, is the cards or forms upon which the performance of each 
workman is recorded These cards may serve primarily for mak- 
mg out the payroll, a purpose for which each is used individually 
If that is the only use which is made of the data on the cards, they 
are not to be considered as statistics The data on the cards serve 
a statistical purpose only when the records for each group of work- 
men are combmed or a comparative record is compiled in such 
form that exact comparisons can be made Similarly in a depart- 
ment store, in order to provide a check on errors, a record may be 
kept of each package delivered, but if the total number delivered 
is not computed penodicaUy, the store has no dehvery statistics 
It is the use of such reports and memoranda for statistical 
purposes with which we are concerned in this book, the other 
purposes for which the original data may be used need not be 
discussed here This chapter is concerned with the principles 
involved in the collection, classification, and presentation of 
busmess statistics, both external and mtemal 

The plannmg of a schedule of questions or a system of reports, 
by means of which statistics are to be collected, is the fiirst topic 
to be considered and it is one of great importance The value of 
any statistics depends to a large degree upon the accuracy with 
which the onginal data are collected Conclusions drawn from 
the statistics cannot be reliable if there are inaccuracies in the 
original data. In order that errors may be prevented, each ques- 
tion on a schedule should be stated so simply and so directly that 
indefinite or ambiguous answers are impossible Thus a question 
which asks “ To what extent ” seldom yields usable answers. 
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Each question, furthermore, should be phrased so as to avoid 
suggesting that the investigator has any personal interest in the 
results shown or that any particular answer is expected or hoped 
for, otherwise the replies are hkely to be biased The number of 
questions to be included should be as small as is consistent with 
the purpose of the mquiry Ordinarily it is an easy matter to 
expand the list of questions to include many which might in them- 
selves be interesting but which would not have sufficient practical 
value to warrant their inclusion 

These requirements have been well stated by A L Bowley, 
the well-known English statistiaan, as follows ^ 

“ The questions must be so clear that a misunderstanding is 
impossible, and so framed that the answers will be perfectly defi- 
nite, a simple number, or ‘ yes ’ or ‘ no ’ They must be such as 
cannot give offence, or appear inquisitonal, or lead to partisan 
answers, or suppression of part of the facts The mean must be 
found between asking more than will be readily answered and less 
than IS wanted for the purpose in hand The form must contain 
necessary mstructions, makmg mistakes difficult, but must not 
be too complex The exact degree of accuracy reqmred, whether 
the answers are to be correct to shillings or pence, to months or 
days, must be decided. Every word, every square inch of space 
must be keenly criticised A little trouble spent upon the form 
will save much inconvenience afterwards ” 

This statement wiU hold, without qualification, whether the 
forms are being prepared for a single, casual investigation or 
are for constant use in any department of a business estabhsh- 
ment 

The schedule shown on the following page, in reduced size, was 
used by the United States Bureau of the Census for takmg the 
census of population in 1910 It states clearly and explicitly the 
questions to which answers were desired Each enumerator, 
furthermore, was provided with a set of comprehensive instruc- 
tions regarding method of procedure and form m which answers 
should be entered, together with supplementary definitions of 
terms and questions 

‘ A. L. Bowley, Elements of Statistics, 3d ed., p. 18. 
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As another example, the following specimen schedule used by 
the Massachusetts Bureau of Statistics in a special inquiry is re- 
produced The italicized entnes represent answers from a typi- 
cal factory 


RATES OF WAGES, EAROTNGS, AND HOURS OF LABOR 


j Industry, Paper and Wood Ptdp 
t Specific Product, Wnltng — hnen, bond, and ledger 

3. Number of employees when running full tune during week ending 1912 

Minors — Under ifi 

Men Women Boys Girls Totals 

(a) 'Da.yworkers 63 ig . S2 

(b) Shiftworkers 80 . , 80 

(e) Pieceworkers is IS 


Totals 143 34 


J77 


4 Working hours of dayworkers Total hours a week, males, SS> females, S4‘ 

(a) Pull days, 7 A u to PM , do minutes for lunch 

(b) Saturdays, 7AM to 12 it , o nunules for lunch 

4a Working hours of shiftworkers Total hours mill is m operation, 144 Total 
hours closed, 24 Total hours per week, idS. First shift begms 7AM, ends 
3PM, second shift begms 3 pm, ends rx p m , third shift beguis xx p m , ends 
7AM Number of hours a week shiftworkers are relieved from work for meals, 
None 

5 Wages and hours of tuneworkers for week ending October 5, 1912, of piece- 
workers for weeks ending September 28, October s, and October 12, 1912 
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The following form * is used by the Boston Placement Bureau 
for obtainmg information regarding employers with whom the 
Bureau may secure suitable positions for young people just enter- 
ing commercial and industnal hfe from the pubhc schools of 
Boston The Bureau aims “ to bring the right worker and work 
together by seekmg to know as much as possible about the 
requirements of both ” This “ Firm Schedule ” is an excellent 
example of a form which is carefully planned to record a maximum 
amount of definite information with economy of space. 



Honns Begin A u End p k Saturday v ii Noon Variation 
I’BVSicAl CoMsmoMS Type Building Light Ventilation . 

Space Cleanliness Lunch Facilities . 

Fire Protection . Rest Room 

Opportohitics tor Advancement 
Co-operation with Placement Bureau 
Present Wants 

Date Reported hy 

Form 3, Fum Schedule Placement Bureau 

Manufacturers and wholesalers who employ traveling salesmen 
can utilize the salesmen to collect valuable mformation, at least 
partially statistical m nature, concerning business conditions in 
the districts which the salesmen visit One company, which has 
frequently used its large salesforce for this purpose, sent out the 
following questionnaire to its salesmen in 1910. 


Reproduced by pcnmssion The size of the original card is 5x8 inches 
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I Are automobiles being bought freely in your territory ? 

2. Are they bemg bought for cash ? , or on credit ? 

3. Are purchasers mortgaging land or homes to buy auto- 
mobiles ? , to what extent ? 

4. Are purchasers withdrawmg money from banks ? 

5 When not cash, are terms partly cash and partly credit ? 

; how long credit ? 

6 What class of men constitute the largest class of pur- 
chasers ? 

7. What is the attitude of bankers and financial men toward 
the whole question ? 

8 Do they anticipate any serious difficulty or financial hap- 
pening because of extensive purchases of automobiles ? 

9. Are automobiles being used for purposes other than pleas- 
ure ? 

10. How have automobile purchases afifected the retail hard- 
ware trade ? , the hnes carried ? » 

11. Do purchasers of automobiles settle their accounts with 
retail hardware dealers as promptly as heretofore ? 

12 How has the purcjiase of automobiles affected good 
roads sentiment, especially amongst farmers ? 

The replies to these questions were summarized and they gave 
the company more definite knowledge concerning the conditions 
in individual localities and also concerning general tendencies 
than could be obtained elsewhere The conclusions which were 
drawn from the summary of the replies have proved to be correct 
The possibihties of this method of obtaining information of high 
value have been appreciated by only a few of the compames which 
are in a position to avail themselves of it In drawing up a ques- 
tionnaire for such a purpose as this the general rules which have 
been stated should be observed. 

The foUowmg questions from the Schedule for Retail Grocers 
used by the Harvard Bureau of Business Research in its study of 
the retail grocery trade illustrate a form of specific question for 
the collection of information partially statistical in character. 
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Instead of asking; " Do you enaploy any system of stock records ? 

What does this system show ? the question 

is 

“ Do you employ any system of stock records ? Does 

it show for each line and brand — the quantity received ? 

, quantity on hand ? , quantity 

sold ? , quantity ordered ? ; quantity to 

buy ? , source of supply ? , dates to 

buy ? , percentage of profit ? , or any 

other information ? Is this informa- 
tion obtamed from sales slips ? , or how ? 

For what period is the record kept ? What 

is your method of foUowmg the movement of new brands, 
slow movers, and specialties ? ” 

The other questions upon the schedule are similarly specific. 

So far we have been considering chiefly the collection of exter- 
nal statistics Somewhat different conditions are found when the 
collection of internal statistics withrn a single business establish- 
ment IS undertaken. Internal statistics are kept largely in the 
form of continuous records made up from reports received at regu- 
lar mtervals ^ Individual employees or officers are made person- 
ally responsible for the accuracy and pimctuality of the reports 
This tends to prevent errors, but does not elimmate them en- 
tirely, the forms used may be imperfectly understood by the per- 
son who is expected to fill them out As in a schedule or form for 
the collection of external statistics, each item called for on these 
internal reports should be indicated definitely and specifically in 
simple terms Any term which is ambiguous or possible of more 
than one interpretation should be avoided 
These internal records not only serve as a means of recording 
data for tabulation but also are used for reference purposes. The 
exact form which is chosen, therefore, must meet both tliese 
needs In planning a set of records the primary basis of classifi- 
cation must be determined first, since the records will be filed 
upon that basis Take the purchasing department of a factory 
1 Some fornib for sales, advertising, and factory records are given in the later 
sections of this book 
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for example A tabular record is to be kept of the orders of each 
material purchased. Two bases of classificalion are possible, 

(i) accordmg to matenals, or (2) according to sources from which 
purchased If the former basis is used, a card will be made out 
for each material and all orders of each material will be entered on 
a single card. If the second basis is chosen, a card will be made 
out for each source of supply from which purchases arc made and 
all purchases from one source, whether or not several^ different 
materials are mcluded, wiU be entered on one card. This latter 
method will show the total purchases from each source but not 
the total purchases of each material without retabulation. Inas- 
much as &e statistics for the total purchases of each material are 
generally of greater significance than the statistics for the total 
purchases from each source, the classification according to ma- 
terials IS preferred. The form of card drawn up for this purpose 
is shown below. The totals derived periodically from column 
four provide statistics of the rate of purchase for the guidance of 
the purchasing agent 


Material wbquirbd tor delivery 

Specifications 

Date 

Ordered 

Date 

Re- 

ceived 

Source 

Quantity 

Terms 

Billed 

Cost 

Net 

Cost 

Net 

Cost per 
Unit 

Claims and 
Allowances 










Total quantity Period j 


Form for purchase records 


In such a case as the above, an attempt is sometimes made to 
use a composite record which will give on a single card totals for 
materials and totals for sources. This is generally impracticable. 




STATISTICAL METHODS 


II 


however, since the record then becomes cumbersome It is sim- 
pler to make out two sets of cards if both of these totals are re- 
quired Memoranda regarding sources, shipping instructions, 
and similar items should be entered on the back of the card or m 
some other place rather than m the columns on the face of the 
card These coliunns should be used only for entries of facts 
which are pecuhar to the individual order and which are subject 
to frequent change These rules are of general apphcability 

In plamimg a statistical investigation or a system of records, 
one of the chief problems is the selection and definition of units 
The differences m the worth of various types of units are explained 
at length in the article by Mr Watkms reprmted m this volume, 
hence, it is unnecessary to go into the subject at length here A 
few examples wUl suffice 

Units m common use frequently have several meaiungs A 
“ case ” of shoes has no standardized definition which is univer- 
sally accepted A “ ton ” has numerous meanings, — the long 
ton, the short ton, the metric ton, and also the various defini- 
tions given the term in measurmg ships Agam, a unit which is 
sufficiently definite for some puiposes may be inadequate for 
others In retail shoe stores in large cities, for example, m ad- 
dition to the regular salesforce, extra salesmen frequently are em- 
ployed two or three evenings each week An inquiry which 
showed the total number of clerks employed in these stores, in- 
cludmg extras, would suffice if it were desired merely to learn the 
total number of persons gaining all or part of their livelihood 
from the retail shoe business But if the object of the mquiry is to 
establish standards of performance, such as the average sales per 
salesperson, allowance must be made for the fact that the extra 
salespersons work only part of the time that the stores are open, 
the extra salesmen must be counted as fractional parts of regular 
salesmen or the records for all salespersons, both extras and regu- 
lars, expressed in terms of “ clerk-hours ” In factories and offices 
the “ machine-hour ” and the “ man-hour ” are often used as 
units for statistical purposes Where such units are desired, pro- 
vision must be made for obtainmg the necessary data on the 
reports. 
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Because of the difficulties of deJanition, certain statistics which 
are collected and pubhshed in the United States Census of Manu- 
factures are worthless or must be used with extreme caution 
In the statistics for the total value of products for the various in- 
dustries there is frequently serious duplication, due to the fact 
that the total for an mdustry may include figures from plants 
which manufacture int e r m ediate products for sale as well as fig- 
ures from plants which manufacture only fully finished goods. 
The intermediate products are sold as materials to plants man- 
ufacturing fimshed goods. If the intermediate products are 
produced m a plant, however, in which the final stages of the 
manufacturing processes of the industry are also carried on, their 
value is not separately reported. Hence the greater the speciali- 
zation of process in independent plants, the greater the separa- 
' tion of the successive stages of manufacturing, the greater is tlie 
value of products reported for the industry and the greater the 
duplication. If there is a strong tendency toward integration of 
an industry, on the contrary, the duplication of returns is thereby 
lessened In making comparisons of the value of products of 
different industries or for a single mdustry at different censuses, 
this tendency toward specialization or mtegration of processes 
must be taken into account 

As an example of this duplication, if a company manufactures 
pig iron for sale, the value of the pig iron sold is included m die 
value of product of iron and steel manufactures Another com- 
pany, however, which produces pig iron, converts this pig iron 
into steel, and rolls the steel into rails or other finished products, 
does not report the value of its pig iron production but only the 
value of the rails and other finished products In the worsted in- 
dustry, to give another example, as the practice of producing tops 
for sale increases, the reported value of the total product is 
increased even if no more cloth is produced. 

The statistics of capital are probably the most nearly worthless 
of any in the Census The Census Bureau itself condemns the sta- 
tistics for capital, which by the Congressional Census Act it has 
been required to collect “ In the inquiry concerning capital, 
comparisons have no real statistical value prior to the Census of 
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1890 The form of the inquiry regarding capital, in all censuses 
down to and including 1880, was so vague and general in its char- 
acter that it cannot be assumed that any true proportion exists 
between the statistics on this subject, as elicited prior to 1890 
At the Census of 1880, the question read ‘ Capital (real and 
personal invested in the business) | ’ At the Census of 

1890, live capital, i e , cash on hand, biUs receivable, unsettled 
ledger accounts, raw materials, stock in the process of manufac- 
ture, finished product on hand, and other sundries, was for the 
first time included as a separate distinct item of capital ” ^ Again 
it IS stated * “ The attempt to measure capital absolutely and 
accurately has never yet been successful in a Census in the United 
States or elsewhere,” and the statement made by General Walker 
in the Ninth Census report is quoted approvingly “ The Census 
returns of capital mvested in manufactures are entirely untrust- 
worthy and delusive The results are and must remain 

wholly worthless ” In the Census of 1910 it is stated ’ “ For 
reasons stated in reports of prior censuses the statistics of capital 
secured by the census canvass are so defective as to be of little 
value, except as indicating very general conditions ” As a matter 
of fact, they are not useful for that purpose, smce the same 
general conclusions can be drawn more safely from other Census 
statistics. 

The difficulties in defining capital satisfactorily for Census pur- 
poses have been insuperable heretofore and will remam so until 
accounting methods m manufacturing plants have been stand- 
ardized The value of the land may be dependent upon its use 
as a factory site The value of rented property may be included, 
but if so upon what basis is it to be capitalized ? Some companies 
have charged off no depreciation but carry machinery and other 
plant equipment on their books at original cost. Others have 
written off so much that the book values of their plants are only 
nominal So long as there are such variations in the practice of 
accounting for depreciation, how can statistics for capital, which 

i Twelfth U S Census, voj vii, p ba 

» Ibtd , p xcvu 

• Thirteenth V S Census, Abstract, p 437. 
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are based upon book value, be accepted as reliable ? Are outside 
investments, in other manufacturing or financial enterprises, to 
be included ? Are good will, patents, and trade-marks to be 
capitaliaed ? Fmally, is credit to be taken into account as has 
been done since 1890, by having unpaid accounts which are due 
returned as capital ? The obstacles to securing reliable capital 
statistics are insuperable with the prevailing diversity of account- 
mg methods For the same reason the Census statistics for costs 
and expenses are now of little value. A standardization of 
accountmg methods, which is also desirable for purely busmess 
reasons, would go far toward making the Census of Manufactures 
not merely an interesting record of progress but of practical 
value to business men 

In obtainmg comparable financial statistics, uniform account- 
ing systems are essential The statistics for American railroad 
earnings and expense have become far more useful since die In- 
terstate Commerce Commission prescribed standardized account- 
ing methods Reliable comparisons can now be made between 
the figures for different roads ‘ Several trade associations have 
prepared uniform accounting systems but they have done little, 
as yet, toward collecting statistics and working out trade stand- 
ards for comparison upon these uniform bases. 

When the Harvard Bureau of Business Research undertook to 
secure detailed figures for operating expenses in retail shoe stores, 
it found that it was necessary to have a uniform system of 
accountmg Not only were there numerous retailers who were 
keeping practically no accounts, but the definitions of Uie several 
items of profit and expense were as varied as the number of stores 
There were hardly two retailers, for example, who included the 
same items m selling expense The Harvard System of Accounts 
for Shoe Retailers was therefore drawn up and when the study of 
the retail grocery trade was commenced a similar system for retail 
grocers was prepared These accountmg systems give an exact 
meaning to each account and make it possible to obtain compar- 
able statistics to be used in establishmg trade standards. 

1 For a discusBxon of railroad accounting methods, see A.M. Sakolski, Amermn 
Railroad Economics, pp. 169-264. 
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In a statistical investigation the actual collection of data, 
for which the blank forms have been prepared and the terms 
defined, is carried out either by personal agents or by mail If 
the purpose is to make a complete enumeration of the group 
under investigation, the data must ordmarily be collected by 
personal agents If, on the other hand, only a sample is to be 
taken, it may be possible to collect the information by mail 
In sampling, or testing, the object is to secure returns from a 
sufficiently large proportion of the group to warrant drawing 
conclusions for the entire group. The results do not purport to 
be complete but only representative, and the failure to secure 
rephes from aU to whom the inquiry is addressed does not 
necessarily vitiate the results 

The United States Census is a complete enumeration of the 
population of the country and complete statistics are obtained for 
most of the other subjects mcluded This enumeration is made 
by means of agents and the results would be fully accurate if the 
agents secured absolutely complete returns There is, however, 
some degree of error in all the Census statistics In taking the 
Census the enumerator is the weakest point The Census Bureau 
must employ a large number of persons who have had no previ- 
ous statistical trammg and, despite careful preparation of sched- 
ules and instructions, it is impossible to prevent occasional 
errors and omissions The percentage of error, however, in most 
mstances is negligible ^ 

The samplmg method is used by private investigators when it 
is impossible or impracticable to secure full statistics for the entire 
group with which the inquiry is concerned If the conclusions 
drawn from the sample are to be rehable it is essential that the 
sample be fully typical. Hence m planning the investigation, 
care must be taken to secure returns thoroughly representative of 
the whole group 

An example of the sampling method is furnished by the circu- 
lation test made by the Literary Digest in 1912 This magazme 
at that time had a circulation of 265,000 The publishers wished 
to ascertam the interest of the subscnbers in automobiles m order 
to show the probable value of theknagazine as a medium for auto- 



1 6 BUSINESS STATISTICS 

mobile advertising Since it was impracticable to send an inquiry 
to every subscriber, letters were sent to 11,439 subscribers m six- 
teen cities and towns in various parts of the United States Each 
letter asked the following questions “ Do you own an automo- 
bile ? ” “ What is its make ? ” “ What is your vocation ? ” 
Replies were obtained from seventy per cent of the persons to 
whom these letters were sent and upon the basis of these replies 
ratios were worked out for the entire subscription list Of those 
who replied, 30 5 per cent were owners of automobiles Hence it 
was concluded that 30 5 per cent of the total number of sub- 
scribers were automobile owners. This conclusion may be ac- 
cepted as accurate if the same proportions held for subscribers 
who did not reply, if these sixteen cities and towns typically 
represented the geographical and urban distribution of the sub- 
scnbers who were not circularized 

A tune study m a factory is another example of a statistical 
test, By means of a stop watch a series of observations are made 
of the time required by an operative to perform a certain task. 
From these observations standards are worked out for future 
guidance In making such a test it is essential that the conditions 
be normal and that a sufficient number of observations be taken 

The number of observations, or the number of replies to an in- 
quiry, which will provide a representative sample, cannot be pre- 
scribed arbitrarily. It depends upon the range of variation which 
is shown — the greater the variation the larger the number re- 
quired. This sampling may be likened to the testing of materials 
or product m a manufacturing plant, where the frequency of the 
tests IS regulated accordmg to the degree of variation shown The 
probability of error diminishes as the number of items used for 
the sample increases; the greater the number of items, the more 
closely the results approximate those that would be shown by 
complete statistics for the whole group from which the sample is 
taken ^ 

In some investigations it is necessary to accept intelligent esti- 
mates m the place of exact figures This is well exemplified by the 

1 A mathematical discussion of the application of the law of error to samples 
IS given by A. L Bowley, Elements of StaHsHcs, 3d ed , pp. 308-315. 
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crop reports issued by the United States Department of Agricul- 
ture, the preparation of which is explamed m a later article If 
the estimates are made mdependently, without bias, by a suffi- 
ciently large number of persons, they will be serviceable, since 
the errors m mdividual estimates wiU tend to compensate each 
other If, on the other hand, there is a common bias among a 
large proportion of the estimators, the errors will be cumulative. 
It IS highly important in considermg the probable degree of error 
m any statistics to determme whether the errors tend to be com- 
pensatmg or to be cumulative, if they tend to be cumulative, the 
statistics have less value than if they tend to be compensating 
Attention should be called to another sort of estimate which 
has no statistical standing — an assumption or guess which, 
though used as the basis for more or less elaborate calculations, 
IS largely hypothetical and not warranted by the experience of 
the person makmg it This pseudo-statistical method is unfortu- 
nately met only too commonly. The possibihty of error is great 
For example, one writer, in estunatmg tlie energy used in the vari- 
ous countnes of the world, has said “ Whenever it is impossible 
to ascertain the number or force of locomotives m any country, 
a safe estimate will be 8o horse-power for every luieal mile of 
railway, or else one horse-power steam to every mile run in the 
year by the locomotives ” Again the same writer says “ It 
now seems to be admitted that cows give 350 gallons of milk 
yearly, and that 6,000 gallons make a ton of butter 01 2,200 a ton 
of cheese ” From such loose guesses pretentious totals are com- 
piled and elaborate comparisons are made These counterfeit 
statistics then circulate widely at their face value Similarly un- 
rcbable estimates are encountered almost daily and tend to bring 
all statistical work into disrepute The use of figures that have 
no established basis m fact often has a pernicious influence, and 
if estimates must be utilized, they should be labeled so conspicu- 
ously as to prevent their misuse 
When statistics are compiled from secondary sources, the 
methods used by the ongmal collector should be examined and 
his defimtions studied. Many statistics are worth far less than 
‘ Seepp 138-161 
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tlieir face value because of faulty methods of collection. For 
secondary statistics an exact reference should always be given to 
indicate their source 

The tabulation of the information, after it has been collected, 
should be earned out in such a way as to answer definitely and 
clearly the purposes for which the mvestigation was undertaken 
The exact arrangement of the tables wiU depend m each case upon 
what totals it is desired to show and upon what compansons it i-> 
desired to make Each column should be given an exact title 
that does not permit of mismterpretation and the columns should 
be arranged so as to bring into juxtaposition those that are to 
be compared ^ 

In classy3dng data for tabulation the chief care must be to 
arrange the material in such a way that its full significance will be 
apparent and that no confusion can arise The limits to each of 
the classes in which the data are arranged should be so distinct 
that there wiU be no doubt as to where each figure belongs In 
maldng up wage tables, for example, confusion may arise if the 
classes are specified as $9 to $10, $ro to $11, and $ii to $12 A 
proper arrangement is $9 or to $10, $10 01 to $i i , and $i i 01 to 
$12, or a similarly definite demarcation that avoids overlapping 

If comparisons are to be made between several groups, the 
groups, as a general rule, should cover equal ranges False im- 
pressions may be gamed if one class, for example, includes $9.01 
to $10, another $14 01 to $16, and a third $18 01 to $21 in tlie 
first class the range is one dollar, in the second two dollars, and m 
the third three dollars If the distribution of the entire series 
were even, the third group would include three times as many 
items as the first group, but this fact is likely to be overlooked, at 
least by the casual reader In each case the range chosen for the 
classes must be determmed according to the nature of the statis- 
tics and the purposes for which they are collected, but with defi- 
nite classes that are equal in range 

^ For a more detailed discussion of " tabulation,” see A L Eowloy, Elemenls of 
Slaltsitcs, 3d ed., pp 73-103, also G P Watkins, “ Theory of Statistical Tabula- 
tion,” Quarterly Pubhcaltorts of the Ammcart StaUshcai Association, December, 
iQiS.PP 742-757. 
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Statistics are used primarily to make comparisons These com- 
parisons may be between classes in a group, between individual 
units and a whole group, between figures for the same group at 
different periods of time, or between two or more groups In 
order that compaiisons can be made, it is desirable to have for 
each group some summary figure or figures which shall be fairly 
representative of tlie entire group The summary figure most 
commonly used is the average, m fact averages play so important 
a part in aU statistical work that Statistics is sometimes called 
“ the science of averages ” 

The term “ average ” is used loosely in common parlance to 
mean “ typical,” but for statistical purposes the average must be 
defined exactly. The simple anthmetic average is obtained by 
dividing the total sum by the number of items or units m the 
group Thus m a retail store, in which the annual sales amount 
to $64,284 and which employs six salespersons, the average annual 
sales per salesperson are $10,714 This method of computing 
averages is common and it is geneially imdeistood 

The simple arithmetic average, however, is frequently unsatis- 
factory as a summary figure If the group is not homogeneous, if 
the extremes are far apart and the distribution between the ex- 
tremes uneven, the arithmetic average may not be identical with 
or even representative of any of the constituent parts of the 
group, the average may fall at a point that does not correspond 
exactly with any items in the group A few items at either ex- 
treme of a non-homogeneous group that covers a wide range 
may exercise a distorting influence upon the arithmetic average. 
Under some circumstances the arithmetic average may fail to 
show changes within a large group The average wage for the em- 
ployees of a factory may remam stationary while conditions are 
changed A small number of highly paid employees may receive 
an increase in wages while the wages of a larger number of less 
highly paid men are reduced, the changes just balancing tliem- 
selves m tlie average. The average wage may be lowered in 
another mstance merely because of the employment of a larger 
number of low-paid workmen, without any change m the rates of 
remuneration for any cla.ss of labor. Consequently, the average 
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wage IS a worthless figure whenever the group for which it is com- 
puted includes different classes of labor with varying rates of re- 
muneration, it throws hght neither upon labor cost nor upon the 
welfare of the laborers Numerous other averages must be simi- 
larly qualified * It is m such cases as the preceding that a classifi- 
cation of the data is especially essential if comparisons are to be 
made 

Misleadmg results are frequently obtamed by improperly com- 
puting an average of averages or of percentages The following 
examples wiU make this plain The operating income of the rail- 
roads m the Ujiited States during the fiscal year ending June 30, 
1915, was as follows Eastern District, $299,024,764, South- 
ern District, $95,355,184; Western District $327,325,769, and 
the total for the United States, $721,705,717 The mileage repre- 
sented in the Eastern District was 58,874, in the Southern Dis- 
trict 42,320, m the Western District 127,360, and the total for 
the Uiuted Stales 228,554 Thus the average operating income 
pel mile of line was $5,079 in the Eastern District, $2,253 in the 
Southern District, and $2,570 in the Western District The aver- 
age per mile for the United States as a whole, however, was not 
5079 + 2253-f 2570 ^^721,705,717 „ , . 

= 3301, but = 3158, forthispur- 

3 228,554 

pose the total operating income of all the roads in the United 
States is divided by the total mileage The average of the groups 
wrongly gives equal weight to all 

A second example throws further hght on this matter If it is 
desired to determine the average loss per fire during the years 
1888-1914 from the statistics in the foUowmg table, the sum of 
the annual fire losses — $4,147,119, is divided by the total 
number of fires during the period — 3,133 The average loss per 
fire is tliub found to have been $1,324 The average of the yearly 
figures for the average loss per fire — that is, the sum of the fig- 
ures in column 3 divided by 27, the number of years — which is 

1 Another type of average is the geometric mean It has been little used by 
statisticians and does not appear to have any practical application for biismebs 
puiT3Qs.es. It is eirplained by A. L. Bowley, Elements of StaHshcs, 3d ed , pp 128- 
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$1,574, is not the correct figure to use, for then the years 1888 
and 1889 would be given equal weight, though one suffered 
almost ten times as much as the other 


Annual Fihb Loss, Speinghbld, Mass 



1888 $181,265 40 $4,531 1903 $34,454 108 $319 

i88g 22,430 45 498 1904 66,422 140 474 

1890 35,019 60 584 1905 200,779 106 1,894 

1891 227,612 62 3,671 1906 126,590 101 1,253 

1892 53,428 30 1,781 1907 505,942 141 3,588 

1893 376,449 73 5,157 1908 99,505 160 620 

1894 60,403 84 719 1909 71,707 189 379 

1895 4S,i68 67 674 1910 247,341 178 1,390 

1896 54,380 56 971 1911 282,681 221 1,279 

1897 65,049 74 879 1912 204,289 261 783 

1898 237,77s 6s 3,658 1913 271,316 271 1,001 

1S99 97,610 91 1,073 1914 318,668 305 1,04s 

1900 46,669 73 639 

1901 120,911 48 2,519 $4,147,119 3,133 

1902 93,257 84 1,110 

Average loss per fire, 27 years, $1,324 

The same principle is frequently applicable in detemiming 
averages from the internal statistics of a smgle company Thus 
the average net revenue per kilowatt-hour of the Buffalo General 
Electric Company in 1913 was 4 05 cents — determmed from the 
statistics in the table on the next page by dividing the total Net 
Revenue ($1,413,203) by the total number of kilowatt-hours sold 
(34,855,537) The average revenue per kilowatt-hour was not 
4 79 cents, the result obtamed by averaging the figures for the 
average net revenue per kilowatt-hour for each of the nme classes 
of service of the company The classes are so unequal in volume 
that an aveiage of the averages is not representative 

In tins instance, as m those precedmg, by determming the aver- 
age from the totals the figures weight themselves and give a true 
average 

Occasionally a grossly misleadmg average is figured by taking 
the mean between the extremes of a series, the sum of the highest 
and lowest figures is divided by two. The result is only an average 
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of the extremes, however, and not an average of the whole series 
or group If the intermediate figures are known, the mean be- 
tween the extremes should not be used as an average 
A weighted average is one that gives to each item an influence 
proportionate to its importance If one or more items in a series 
represents a large portion of the entire group, in determinmg the 


Botsalo Geker\l EtEcmc Companv, Operating Revenues, 1913 



Number ot 
Umts Sold 

Net 

Averagi 
Net Avers 
Pet k w 1 


(kwb) 

Revenue 

Cents 

Municipal street lighting, arc 

7,442,382 

$230,949 

3 10 

Municipal street lighting, incandescent 

167,261 

5,991 

358 

high ling municipal building, electric 

374-071 

20,906 

5 59 

Municipal heat and power, electric 

51.489 

2,768 

538 

Commercial flat-rate lighting 

247,597 

ir,oii 

4 45 

Commercial metered hghling 

19,275,928 

901,966 

468 

Commercial metered power 

7,173,800 

231,672 

323 

Other electrical coqiorations 

64,168 

2,567 


Breakdown service 

58,861 

5,372 

913 


34,855,557 

$1,413,203 

40s 


average such item or items should be given a weight correspond- 
ing to the estimated relative importance of each Each item is 
multiplied by the number chosen to represent its weight and the 
average is obtamed by dividing the sum of the products by the 
sum of the weights One of the most common uses of weighting 
is in the preparation of mdex numbers of prices, which is explained 
on pages 88-94, When statistics are collected by the sampling 
method, if the various classes m the group are not proportionately 
represented m the returns, it is sometimes necessary to use a 
weighted average for summaiizmg the results. Ordinarily, how- 
ever, the samples should be selected so as to make weighting 
unnecessary, and there are few instances where a system of 
estimated weights need be applied to statistics used for business 
purposes 

Although the aritlimetic average is the summary figure which 
is most commonly used, it is not always satisfactory and for some 
purposes the median or the mode is to be preferred The median 
maybe defined as the middle item of die group when the constitu- 
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ent items have been arranged in order of their size For example, 
if 73 items are included in the series, the median is the 37th item; 
fifty per cent of the items in the senes are less than the 37th item 
and fifty per cent are greater The median is an exact figure, it 
corresponds to at least one item m the series 01 group, and it is 
not influenced by the extremes Nevertheless, the class m which 
it falls may be relatively small and not typical, and it may 
be above or below the average if the progression of items is 
irregular 

The median may be supplemented by quartiles or deciles The 
item in the series half-way between the low extreme and the 
median is the lower quartile and the item half-way between the 
median and the high extreme is the upper quartile If the items 
of the series, arranged in order of magnitude, are divided into ten 
groups, each of which contains the same number of items, the 


Weekly Wage 


Number of 
Weekly Wage Employees 


$4 40 19 

S 20 S 


«9 8 S S 7 

1060 38 


6 84 16 


10 72 23 


7 20 14 

7 60 36 

800 5 

82s SS 

837 16 


12 IS 17 

13 so 2 

1437 S 

20 90 37 


largest item in each group is a decile, the first, second, third 
tenth, the deciles thus indicatmg by their nearness to each 
other the degree of concentration in the series The first decile 
has ten per cent of the items below it and the fourth decile has 
forty per cent of the items below it The median, quartiles, and 
deciles are concerned only with the number of items in the series, 
not with their range They serve to show the regularity of dis- 
tribution 

The mode, a summary figure of wide applicability, is the pomt 
of greatest frequency or density m the senes, the point about 
which there is the greatest concentration. Consequently, if 
clearly defined, it is the most typical figure. It corresponds ex- 
actly to the largest class m the group and it is uninfluenced by the 
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extremes In order to determme the mode it is essential that the 
data be grouped in classes of equal range For illustration the 
statistics on the preceding page, taken fiom the payroll of a 
cotton mill, must be re-classified before they can be used for 
determining the mode of the series 
If these figures are re-classified in even classes of $o 50 range, 
we have the following table: — 


Weekly Wage 

Number of 
Employees 

Weekly Wage 

Number of 
Employees 

$4 oi -$4 SO 


S12 SI-$I 3 00 

0 

4 SI- 5 00 

0 

13 01- 13 50 

2 

S 01- s 50 

5 

13 SI- 14 00 

0 

S SI- 6 00 

12 

14 01- 14 50 

5 

6 01- 6 so 

0 

14 SI- IS 

0 

6 SI- 7 00 

16 

IS 01- IS SO 

0 

7 01- 7 so 

14 

IS SI- 16 °o 

0 

7 SI- 800 

41 

16 01- 16 So 

0 

8 01- 8 so 

71 

16 SI- 17 00 

I 

8 SI- 9 00 

0 

17 01- 17 so 

0 

9 01- 9 SO 

0 

17 SI- 18 00 

0 

9 si-io 00 

S8 

18 01- 18 so 

0 

10 01-10 SO 

0 

18 SI- 19 00 

0 

JO SI -1 1 00 

61 

19 01- 19 so 

0 

ji 01-11 so 

0 

19 SI- 20 00 

0 

XI SI-12 00 

0 

20 01- 20 so 

0 

12 01-12 so 

17 

20 SI- 21 00 

37 

The largest class is 

- that which receives a weekly wage of $8 or 


to $8 50, which mcludes 71 employees The largest item in that 
class is for the wage group of $8 25. Hence, $8 25 is tlie mode of 
the wages received by the employees in this mill If the mode had 
not been clearly indicated by this classification, a re-grouping with 
a wider range would have been necessary 
The above figures may also be used to illustrate the average 
and the median wage for this group The arithmetic average is 
the total sum of wages paid ($3,609 54) divided by the total num- 
ber of employees (359), or $10 05 This average does not corre- 
spond exactly with the wage received by any employee and it is 
clearly rendered unrepresentative by the influence which the 
class of employees receiving $20 90 per week has upon the result 
,Smce there are 359 employees in the group, the median wage is 
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that which is received by the iSoth employee, counting up from 
the bottom of the wage scale The i8oth employee is m the $9 85 
class In other words one-halt of the employees receive $9 85 or 
more per week The lower quartdc is the 90th item, which occurs 
m the $7 60 class, and the upper quartile is the 270th item, which 
occurs m the $10 60 class 

In the example just cited the classified table, which shows the 
relative distribution of the employees according to their earn- 
ings, is more instructive than any smgle summary figure The 
classes of employees are obviously of such imequal skill and capa- 
bility that the series is not one of regular progression and a smgle 
summary figure cannot satisfactorily represent the entire group, 
under such circumstances even the mode is of Imnted significance 
for practical purposes. 

A better illustration of the use of the mode is in the following 
case, in which statistics from the Report of the Tariff Board on 
Schedule K are utilized These statistics state the percentages 
of actual producing time to net operating time foi the looms oper- 
ated by 505 weavers (women) engaged in weavmg plain seige 
“ Net operatmg time ” is the total time that the weavers were 
in tlie nulls less the amount of time lost in filling looms and in 
making repairs to looms, these losses of time were due to condi- 
tions beyond the control of the weavers “ Actual producing 
time ” is the time that the looms were actually kept in motion 
The difference between “ net operating tune ” and " actual 
producing time ” therefore represents tmie lost m stoppages for 
which the weavers were responsible The figures are presented as 
they have been classified from the origmal data published in the 
Tariff Board’s report 


Percentage of Actual 
Producing lime to Net 
Operatmg Time 

30%-34 9% 

3S -399 
40 -44 9 
45 -49 9 
5° -54 9 
55 -59 9 
60 -64 g 


6 

36 

46 

13 


Percentage of Actual 
Producing lime to Net 
Operatmg Time 

6S%-09 0% 

70 -74 9 
75 -79 9 
80 -84 9 

8s -899 
90 -949 
95 -999 



38 
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The mode is in the 70-74 9% class To locate the mode ex- 
actly within that class the figures for the class are arranged ac- 
cordmg to narrow classes, as follows — 

7 o %- 7 og % 13 73%-73 9% 23 

71 -719 18 74 -749 16 

72 -72 9 18 

The mode may therefore be taken as 73 per cent, m this case 
it is impractical to try to fix the mode in fractions of one per 
cent 

Although the above figures were collected from several mills, 
they are typical, and many individual mills could advantageously 
keep such records continuously for establishing standards of per- 
formance by means of which to check up the current work of 
weavers Judging from these figures a manufactiuei operating 
under these conditions would be warranted in eslabhshmg 73 
per cent of net operating tune as a minimum standard which 
should be reached by all weavers engaged m weaving plam serge 
Although aiming at 100 per cent, or perfection, it is obvious that 
it could not be reached, whereas according to these figures 73 per 
cent IS a fairly attainable mm imum standard for all Even if 
the weavers are paid piece rates, the interest chaiges on partially 
operated machinery and other losses through low pioducth ity 
amount to large sums, a considerable portion of which might be 
saved if all of the weavers could be induced to keep their looms 
in operation at least 73 pei cent of the net operating time Smce 
the mode is not influenced by the extremes, it is apparently 
better than the average as a means of establishmg a standard 
in such a case as this ^ 

The mode can likewise be used m establishmg standards from 
the figures obtained in time studies of factory operations. The 
time taken in setting the cutter on a lathe in a machine shop, as 
shown by a series of 52 observations, was as follows' 

* As a matter of policy, m any particular case it might be desirable to set the 
standard of performance above the mode, but the exact pomt would be determined 
with reference to the mode and the concentration around it These statements do 
not imply, of course, that this is the only nor necessarily always the best meUiod 
of task-setting. 
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^umber o£ 


14 3 

15 S 

16 o 

17 2 

18 2 


This table summarizes the figures recorded upon the observa- 
tion sheet The mode of the observations is ii-hundredths of a 
minute; m other words the workmen set the cutter most fre- 
quently in 1 1 -hundredths of a minute. The significance of the 
mode IS enlianced by the fact that the class next above it and the 
class next below it are each larger than any other classes except- 
ing the modal class There is a sufficiently high degree of concen- 
tration of these figures to warrant the choice of ii-hundredths of 
a minute as the standard time for this operation 
The mode has been used by the Harvard Bureau of Business 
Research in summarizmg the statistics which it has collected from 
retail stores In the table below, which summarizes statistics 
of one hundred and thirty retail shoe stores, ^ the “ common fig- 
ures ” are modes For each item there was a marked concentra- 
tion of the figures around the mode The “ figures shown by a 
more efficient group of stores " are what may be called mmor 
modes, they are figures around which there was also concentra- 
tion but less than around the major modes 

The same method was followed by the Bureau in summarizmg 
the figures for retail grocery stores ^ These modal figures fur- 
nish the retailers with rehable standards by means of which they 
can check up their own results The modes are obviously better 
than averages for this purpose smce the modes are not influenced 
by the figures for any exceptional stores at either extreme 
The significance of the mode of any series of figures depends 
upon the degree of concentration If the figures m the series are 


I Bulletin Number i, Bureau of Business Research, Harvard TJmversity These 
figures were not materially affected by returns from 650 stores, the modes remained 
the same 

“ Expmies tn Operating Retail Grocery Stores, Bulletin Number s, Bureau of 
Busmess Research, Harvard Umversity 
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fairly evenly distributed, without pronounced concentration, the 
mode IS difi&cult of determination and of limited usefulness In 
such a case the average is ordmarily of greater significance. If 
there is a marked concentration in the middle classes of the group, 
the average, median, and mode tend to comcide The more un- 
s)nnmetncal the distribution, the greater arc the divergencies of 
the average, median and mode from each other If the number 


Summary Tabke of Percentages and OTinsR Figures for Retail 
Shoe Stores 


[For Percentages, Net Sales « 
roo%l 

Low 

High 

Common Figures 

Percentage about 
sshich A Concentra- 
tion IS SuiTicient to 
Indicate a Rcalja; 
able Standard 


% 




Gross profit 

20 

42 

Low grade 23-25 


Total operating expense 

i8 

3 S 

High grade 30-33 
Low grade 23 

Low grade 20 

Buying expense 

o8 

i8 

High grade 27 

High grade 25 

Salesforce 

SO 

103 

80 

70 

Advertising 

oo 

88 

20 

I S 

Delivenes 

oo 

14 

06 

04 

Rent . 

i8 


SO 


Interest 

10 

79 

2S 

20 

Number of stock-turns a 
year 

TO 

36 

18 

2 s 

Annual sales of average 
salesperson 

$5,000 

$16,500 

$10,000 



of items in the series is small, it is not worth while to attempt to 
use the mode since its position may be changed by the addition of 
a few more items, this is also true of the median; in such cases 
the average is more significant than either the median or the mode. 

In deciding whether the average or the mode is to be used in 
any particular case, reference must be had to the nature of tlie 
statistics and to the object sought As just stated, if the distri- 
bution IS fairly even, so that the mode is difficult of determina- 
tion, the average wiU usually be preferred But when the mode 
is clearly defined, it is especially useful in determining standards. 
After a standard has been determined by the mode, the results of 
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later operations or observations can oftentimes best be compared 
with the modal standard by means of averages The average 
gives full weight to the extremes, and this is desiiable if a com- 
parison of current results with estabhshed standards is the object 
In such a case as that of the serge weavers, for which statistics 
were given on page 25, after a standard of performance has been 
set by the mode the average of the results for a current week for 
all weavers on that kind of work in a miU could be compared with 
the standard to show how far the total results fell short of the 
standard ^ For such a purpose the extremely high and the ex- 
tremely low figures should be included in the average The modal 
figure for the current week, unaffected by the extremes, would 
not show the degree of attainment of the entire group 
From what has been stated in the foregomg pages, it is evident 
that the larger the number of observations or the more compre- 
hensive the records, the greater is the significance of the average 
or other summary figures which are worked out This is due to 
what is sometimes called the “ inertia of large numbers ” or the 
'Taw of averages ” The larger the mass, the less is the influence 
of exceptional instances Statistics serve not only as a check upon 
current operations but also as guides for the formulation of future 
policies smee we can assume that, if we have a sufficiently broad 
basis for our conclusions, the same results will piobably be shown 
under similar conditions in the future as m the past It is upon 
this theory of probabilities that statistical science is founded 

II Statistical Units* 

Bv G P Watkins 

The name statistics denotes both a method, or methods, of utiliz- 
ing a certain class of facts for scientific or practical purposes, and 
also the facts or materials of knowledge that may be so utilized 
It is with the materials accessible to exploitation by statistical 
1 The results shown hy each weaver would, of course, be compared with the 
standard by the overseer of the weaving department The comparison of the 
average with Uie standard would be of most mlercsl to the miU supermlendcnt. 
who IS not so much interested m the records of individual weavers as in totals. 

® Quarterly Journal of Economics, xxvi, pp 673-702 Reprinted by pcnnission 
of the Quarterly Journal of Economics 
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methods that this paper deals These materials are superficially 
distmgmshed as bemg numerical Is it to be inferred that all 
numbers are statistics ? Or, to put the same question in a differ- 
ent way, are they all statistical material of equal grade ? 

Statistics combines units mto aggregates and recombines ag- 
gregates mto totals For comparison, the aggregates are then 
analyzed and condensed into sigmficant averages and ratios The 
quality of the product of these processes depends upon the ade- 
quacy of methods employed and upon the quality of the raw ma- 
terial The quahty of the material is conditioned by the character 
of the unit and by the completeness and correctness of the com- 
bination of the units into aggregates In other words, the quality 
of statistical material vanes with the adequacy of the count and 
with the character of the umt counted 

As regards the comparative importance of accuracy in enumera- 
tion and compilation, on the one hand, and of the character of 
the unit dealt with, on the other, it is sufficient here to affirm the 
equal importance of the latter and let the following pages be the 
evidence So far as accuracy means exactness as distinguished 
from mere representativeness (if it might be assumed that we 
could have the second without a good deal of attention to the first) 
the superior importance of the character of the statistical unit, 
though so little noticed, should be evident to those having ac- 
quamtance with the actual processes of statistical cumulation 

The uses to which numerical data may be put depend upon the 
kind of umt more fundamentally than upon anything else The 
quality of a product is always conditioned or limited by its in- 
gredients. It is, of course, fundamental to know what the umt 
employed means, that is, its denotation and connotation must be 
clea/ But when aU requirements of defimtion and conception 
are met, the unit may still be good or bad, and consequently, the 
numbers obtained more or less amenable to statistical use It is 
an incident of this distinction that some divisions of statistics, in 
their existing state, must be given lower scientific rank than 
others. 

The scheme of classifying statistical units here proposed is as 
follows — 
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A Individual things the quantity of which is""detemiined by- 
counting 

. I. Natural kinds and events relating to natural kinds. 

2 Produced kinds and produced qualities of things 

B MensuraUonal umts which are apphed to determine quan- 
tity -without regard to individuality 

3. Physical measures (of length, capacity, etc ). 

4. Measures of pecuniary value 

These classes of units are arranged in the descending order of 
their statistical quality. In this order we shall discuss them. 

The Natural Kind 

The conception of a distinction of kmds as developed by J. S. 
Mill in his Logic (book I, chap vii, § 4) is as follows — 

There are some classes, the thmgs contained in which differ from other 
things only m certain particulars which may be numbered, while others differ 
in more than can be numbered, more even than we need ever expect to know. 
Some classes have httle or nothing in common to characterize them by, 
except precisely what is connoted by the name wlutc thmgs, for example, 
are not distinguished by any common properties except whiteness, or if they 
are, it is only by such as are m some way dependent on, or connected with, 
whiteness But a hundred generations have not exhausted the common 
properties of animals or of plants, of sulphur or of phosphorus If any 
one even chooses to say that the one classification is made by nature, the 
other by us for our convenience, he will be right, provided he means no- 
more than this Where a certam apparent difference between things (though 
perhaps in itself of little moment) answers to we know not what number of 
other differences, pervadmg not only their known properties, but properties 
yet undiscovered, it is not optional but imperative to recognize this differ- 
ence as the foundation of a specific distinction 

Demography, or population statistics, has for its piincipal umt 
the human individual, and human individuals constitute a natu- 
ral kind Other examples of natural kmds in statistics are the 
various raw products of the animal and vegetable world, the num- 
bers of which are usually obtamed by countmg discrete units. 

It is evident that where the statistical unit is a natural kind it 
is superior in respect of both definiteness and fulness of meaning 
to any that requires an artificial distiaction, however well 
thought out. It follows that, other things equal, the highest 
grade of statistics is composed of numbers relatiug to natural 
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kinds. Though the best examples are the orders, species, etc , of 
qmmals and plants, any natural and therefore more or less gene- 
alogical method of distinguishing objects would give classes of the 
same character “ Sticks and stones,” as well as animals and 
plants, might be divided into natural kinds, though probably differ- 
ences of behavior are so helpful in classification that unmanu- 
factured nianimate objects would not so readily lend themselves 
to the differentiation of kinds as do living things But a genealogy 
of atoms and molecules and even of their associations and mix- 
tures is conceivable, and it could not fail to show natural differ- 
ences of kind 

Natural classification is the opposite of mathematical. A math- 
ematical classification might be arrived at by a development of 
the permutations and combinations of specified qualities which 
would make of each combmation a species In a natuial classifi- 
cation, definition does not depend on a smgle point but oftener 
upon a combmation of characters, some of which may be absent 
To classify plants merely accordmg to the number of pistils and 
stamens is m this sense “ mathematical ” Defining by reference 
to a smgle pomt and hinging classification on such defimtion is a 
thing to guard agamst Distmctiveness, in the sense of recogniz- 
abihty, is not to be attained that way, any more than is a work- 
able classification Statisticians sometimes fail to distinguish 
between clearness of discrunination — which is best tested by 
promptness of recognition — and sharpness of definition 

A very great advantage of the natural kind as a unit consists m 
its ordmanly being recognizable without the aid of defimtion It 
is not necessary for the enumerator to exercise great discrimina- 
tion in determnung whether an animal is a horse or a cow This 
IS not the same as saying that there will be no doubtful cases in 
the discrhnmation of natural kmds, cases where the use of care- 
fully devised definition must be resorted to But the discrimma- 
tion of the natural kind does not ordmarily depend upon them, 
while in the case of an arbitrary or “ mathematical ” classifica- 
tion it is hkely to. 

Statistics relatmg to sex and race deal with differences of kind 
This fact adds greatly to the significance of the results of a count, 
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even where, as m the case of races, mixtures are of frequent occur- 
rence and definition, therefore, not easy The different species of 
domestic animals are also natural kmds Ox-hides are, conse- 
quently, a natural kmd, but shoes are not A census of farm ani- 
mals gives reliable results strictly in proportion to the care with 
which the enumeration is made, while a census of occupations 
or of manufacturing estabhshments may give somewhat uncer- 
tain and disputed results despite the greatest care and conscien- 
tiousness 

Variation in the size of units may be urged as an objection to 
the adequacy of counting as a means of determming quantity 
In the case of a natural kmd such variation is easily disposed 
of It IS ordinarily quite regularly distributed about a mean If 
It be desirable to gage the character and range of such varia- 
tion, the pioblem is one with which the statistical method is 
especially competent to deal This is the nature of most statis- 
tical biology 

Variations in size may be studied as a means to the further and 
fuUer characterization of the kmd Countmg by size classes and 
sub-classes may be a sufficient substitute for detailed measures 
Coefficients of vanation for such variations as are of fairly con- 
stant character may thus be determined When the variation, 
both quantitative and qualitative, about the mean is found to be 
very nearly constant, once these coefficients are determined, totals 
may convey all the mformation that it is necessary to obtam by 
actual count, the rest bemg easily estimated It would seldom 
be necessary to specify the quantity of the sizes of grams m a 
bushel of wheat, or of fish in a catch, or of range cattle in a herd 

Natural kinds may undergo secular or evolutionary change 
Cattle have mcreased greatly m weight in the past few centuries 
This IS an important statistical element which might seriously 
affect a comparison But the presence of such a change is easily 
ascertamed To make proper allowance for its influence is not 
difficult Secular change m the character of the statistical unit is 
one of the least tioublesome phases of definiteness 

Counting is the usual method of obtaining statistics of natural 
kinds. Measuring, though sometimes a practical convenience. 
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IS never a logical necessity Counting will tell niore than mere 
measuring 

Diffeiences in the degree of some quality of a natural kind pai- 
take of the statistical character of the unit to which they pertain 
Age is an example That it is measuied m terms of astronomical 
periods is logically an accident Ages represent differences m the 
degree or stage of development of a group of natural qualities, 
called, accordmg to the varying stages, youth, maturity, semlitj , 
etc 

Births and deaths are events relating to natural kinds and they 
have a corresponding statistical standing Thus vital statistics 
in general have a unit of tlie first ordei . But the status of a mar- 
riage is somewhat different At least as legally defined, it is as 
much artificial as natural 

To summarize the conclusions drawn from the foregoing Sta- 
tistics of natural kinds are superior to such as aie based upon some 
other sort of unit, both negatively and positively Misunder- 
standings of the informant, of the enumerator, and of the compiler 
should be at a minimum in the case of such a unit. Instruction in 
mceties of definition is seldom necessary. And this ready recog- 
nizability is no accident, it results from the nature of things 
Positively, also, such statistics have fuller meaning and may at 
any time develop an unexpected significance. A division into 
natural kinds is more concrete than one requiring abstract defi- 
nition. Relations with other objects are clearest where the terms 
are ordinarily concrete or discrete kinds. Much may be made of 
statistics of natural kinds even where there has been no careful 
attention to classification. 

Products as Statistical Units 

In calling the second order of statistical units “ produced ” ob- 
jects we brmg in the idea of economic production Economic 
goods are the result of modifications of natural materials for hu- 
man uses and purposes The materials may still have the proper- 
ties of natural kinds But the statistics of such things will relate 
primarily to the distinctly produced qualities. Classes of these 
are not fixed and obj'ectively definite. The purpose and function 
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of the same article may vary, and physically different goods may, 
on the other hand, be made to serve the same purpose A door 
is not a door when it has been converted into a table top But it 
is not so easy to say when a street car ceases by reason of decrepi- 
tude to be a car Corn is not fodder when it becomes fuel If a 
chair IS something to sit in, what is a stepladder chair ? Personal 
idiosyncrasy as well as human reason may be a factor m such 
classifications 

The foregoing iUustiations suggest the fundamental diffeience 
between units of the first order and those of the second order 
Among the latter, defimtion and classification hmgc mainly upon 
fi notion Natural kmds are defined otherwise It is significant 
that the biologist finds functional characters of little oi no use for 
the purpose of classification 

Manufactured commodities and instruments and the produced 
quahties of natural and other objects comprehend virtually the 
whole of the second order of units The drawing of the Ime be- 
tween such objects and natural kmds is not always so easy as 
might appear, but that need not detam us 

With this sort of umt difficulties of definition do not, as with 
natural kinds, amount to less in practice than m theory. An im- 
portant group of such difficulties consists of those resulting from 
a compound purpose — the case of a tool that will do several 
thmgs equally well, or a wage-earner who has two occupations 
Difficulties of definition are familiar in relation to numbers em- 
ployed by a particular concern or in a particular occupation 
Complications due to tune lost, part-time employees, and subsid- 
iary occupations, aie ghosts that refuse to be laid Apparatus in 
use or available wiU be returned variously until the use and the 
degree of need of reserves for repairs and emergencies become-, 
more nearly determinate It is not an accident that these ex- 
amples, though there was no such mtention, come from industrial 
statistics. Here much more depends upon good classification, or 
rather upon careful attention to classification and definition, than 
IS the case in dealing with natural kmds 

Freight and passenger cars of the railways are characteristic 
made kinds, with a good deal of recognizability, but sometimes 
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also occasioning much perplexity in border cases How shall 
cabooses, how combmation express and mail cars be classified ? 
One street railway has been known to return the little-used pri- 
vate car of its president as a freight car Difficulties are sure to 
arise where classification depends ultimately upon purpose, even 
though incidental details of physical construction ordinarily help, 
perhaps m tlie end only to increase tlie doubts and difficulties 
when they do arise It is the purpose of the maker and of the user, 
not the observer’s notion of what is suitable, that is lef erred to, 
hence the critenon is compaiatively objective To define by the 
purpose of the maker is one way to make the requiied definitions 
clear and easily applied This should be done, even at the cost of 
some degree of arbitral mess. 

Produced qualities as well as produced objects have the charac- 
teristics of this second sort of unit Social status in general, for 
example conjugal condition, probably belongs here Occupations, 
and with them statistics of wages, clearly belong here Wages 
really describe a produced quality of the person in the occupa- 
tion, or tlie degree of such a quality Hence wage statistics are 
not to be classed under the value unit, where they appear to 
belong They are attached to a definite object, a human being, 
and afford knowledge of a certain produced quality 

It is probable that, as time goes on, this kind of statistical unit 
will tend to improve m character, quite apart from any statistical 
interest m such improvement The modem tendency towards 
standardization of instruments and products is of increasmg im- 
portance as markets become larger and productive processes 
more complex Staple and standardized commodities are better 
suited to such conditions Commercial variations in a given com- 
modity that are not dishonest wiU tend to be fewer because tlie 
consumer will feel himself less able to cope with complexities. 
Statisticians and admmistrative officers will doubtless discover 
and apply means of preventmg dishonest variations in commer- 
cial umts It does not so much matter what the unit is, provided 
it be fairly constant That matters more and more, in practical 
ways as well as scientifically 

There are units which are intermediate in character between 
the first and second orders Such is apparently the family. In 
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itself natural — at least there is a natural family — so many of its 
functions and traits are artifiaal or economic that the United 
States Census, perforce, defines it artificially Yet inferences as 
regards the natural family derived from such statistics are not 
entirely bad 

The city also, so far as it is a statistical unit, has a sunilar inter- 
mediate character Inequahty of size would not be an objection 
to its use, though any eiqiloitation of such figures could scarcely 
fail to take account of this If a fuUy natural kmd, its definition 
would not, of course, hinge upon corporate geographical bound- 
aries But cities are rather too few in nnmbei for the “ trees ” 
to lose their mdividuahty m the “ forest,” hence tliere is less need 
of, and less opportunity for, aggregate or statistical treatment of 
the city as such 

The business corporation is legally and in some other respects 
analogous to the city Here there is certainly a “ forest ” There 
IS no reason why we should not have true statistics of corpora-' 
tions. The unit is not perfect It is m the mam a produced unit, 
and the size and mtemal organization of corporations vary 
greatly It is not entuely a produced unit, however, since it is a 
group of persons and has most of the qualities of the mdividuals 
who compose and direct it 

Whether nationality is a produced quality or a phase of a natu- 
ral difference in kind may be doubted It is a border case A 
Frenchman may be of Teutonic stock, but he is French if his 
language, culture, and traditional sympathies are French The 
characteristic element in statistics of immigration is usually 
nationality, hence such statistics are more of the second order 
tlian of any othei 

Statistics of manufactured objects are gathered mamly by 
means of enumeration and their class or descriptive name will 
ordinarily tell much about them But it will not always tell 
enough, even where much discrimmation is exercised in detcimm- 
ing what IS to be counted and even when, also, the classes of 
objects are subdivided m the count. Hence a specially significant 
unit, one that is indirectly a unit of capacity, may sometimes be 
employed as a basis for addition and comparison. Thus statistics- 
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of cotton-spinning manufacture take as their unit the spindle 
In some cases odd units may be reduced to a common denomi- 
nator, as in the case of the standard 500 pound bale of cotton- 
ginning statistics 

Sometimes counting produced objects quite fails of its purpose 
and resort is had to measurement Hence statistics of capacity 
in combination with number, examples bemg the tonnage of ships, 
the capacity of gram elevators and of engines for power produc- 
tion This case is transitional to the next class of statistics, where 
the unit is primarily a measure of size or capacity instead of a con- 
crete object Counting by size-classes or grades, however, may 
sometimes be preferable to measurement 

Physical Measurement Units 

Physical measurement units compose the third kind of statis- 
tical unit Examples of physical measurement units are the 
ordinary measures of length, of cubical capacity, and of weight, 
and measures of energy like the horse-power and the kilowatt- 
hour 

The size of such a unit is the result of accident and convention 
The length of the foot of some king is as good as a decimal fraction 
of the miscalculated circumference of the earth The horse-power 
may as well have a merely arbitrary as any other relation to the 
power of an average horse There is no particular reason why the 
yard or the pound should count for one, except convention and 
convenience There should be some common and familiar stand- 
ard What it is, signifies little. Sunilarly it is necessary to have 
a rule of the road, but whether it says that one shall turn to the 
right or to the left does not matter That the unit be accepted as 
standard is aU that is necessary There is a marked contrast be- 
tween this situation and the way m which the statistical unit is 
determined for a natural kind There we find nothing arbitrary 
or conventional 

But, though the fact that units aie merely conventional does 
not matter, there should be no variability or ambiguity in the 
convention. Our abominable English weights and measures in- 
clude several different kinds of pounds, tons, quarts Quantities 
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reported in tons are only presumptively known unless the unit 
is described every time it is given The most definite schedules 
are likely to be filled carelessly 

Engineers have been too ready to accept a situation as regards 
their pecuhar technical terms which is not much better Statis- 
tics of rated capacity of power equipment suffer considerably 
from lack of standardization But the engmeermg societies are 
now attending to such matters Mention may be made especially 
of the American Institute of Electrical Engineers The work of 
the National Bureau of Standards msures steady improvement 
in metrology generally 

The very fact that the unit is a measure more or less arbitrarily 
arrived at, and incidentally become customary or standard, sug- 
gests its limitations Measunng ignores mdividuality and disre- 
gards aU but one of the quahties of the objects measured In 
statistics of the third order we no longer count the members of a 
kind and in naming also describe them The significant relations 
of a measurement unit to thmgs m general must, of necessity, be 
narrow because uni lateral They take account of only one thmg 
at a time A particular steam engine has a determinate relation 
to the men who run it and to the machmes for which it furmshes 
power, but “ ten horse-power ” has no such relation to other 
thmgs. It tells something about an engine, but does not mean the 
same for a ten horse-power engme as for one of a hundred horse- 
power. It IS more impoitant to know the number of engines and 
their size (by classes) than their aggregate power But we some- 
times have to be content with horse-power alone. 

Measurements always involve abstraction A measurement 
gives length, or cubical contents, or specific gravity, any one of 
which abstracts from aU but a smgle quality or relation. Diverse 
measurements may give several such facts about a series of ob- 
jects, but the results are still abstract If we are to learn about 
the real concrete thmgs it must be by way of supplementary 
or collateral information, not always statistical in character 
Capacity may be measured, disregardmg shape, weight, disre- 
garding material , the figures thus hmit themselves. The counting 
of discrete natural objects, on the other hand, gives numerical 
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knowledge which can be supplemented to any desired extent by 
reference to natural qualities 

When objects are both measured and counted, which is to be 
regarded as the primary datum ^ On the whole the counted 
object should be primary because of its superior character as a 
unit, though the greater importance of the measurement unit may 
sometimes outweigh this consideration. It is well, whenever 
possible, to have both sorts of quantity and also to have the two 
clearly related, 1 e , the numbers by sizes or by size-classes 

Sometimes what appears to be measurement is in effect only a 
quicker way of counting It may be more convenient to deter- 
mine the number of new corns m a package by weight than by 
tale But the lesult is not less a number of coins. Commodities 
are often weighed merely because this is the best way to arrive 
at their amount Bushels are used to measure grain. The object 
so measured is a natural kind composed of mdividual things Re- 
lations to other thmgs, for example to nutntive value and tasti- 
ness, are not at aU left out of account In these cases measures 
are not resorted to because of diversity of type and of size among 
the objects, as m the case of produced articles such as generatmg 
engmes. Natural kmds seldom require this, even where we are 
directly mterested ui tlieir size, for they vary regularly about a 
representative mean But the size of some marketable products 
IS so largely produced that it has almost ceased to be a natural 
property of the kind, hence, there is a tendency to determine 
quantities of such thmgs by weight, even when the article is sold 
m its natural state If it is becommg true, however, that eggs 
should be sold by weight instead of by count, this is chiefly be- 
cause of the work of the breeder m developmg marked vaneties 
of the domestic fowl The size of the egg is coming to depend on 
tbe breeder’s art. 

Measurement aggregates may consist of one continuous quan- 
tity or a homogeneous mass, or they may relate to a miscellaneous 
lot of individual thmgs which are varying multiples of the meas- 
urement unit. The latter case seems to be the more frequent in 
statistics, perhaps because the more evolved and individualized 
things, whether made such by nature or by man, that is whether 
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biological species or majiufactured articles, are of more interest 
to us But It IS probably with the former class of materials that 
measurement begms, later extendmg to objects that might also 
be counted The homogeneous matenal may, of course, be a 
natural kmd, but not of the most mterestmg order So far as it is 
such, a measured amount of it, of water or sand, for example, may 
have some of the advantages of the first order of umt— some only, 
however, because such unmtegrated matter too readily mixes and 
mingles with other things 

Accuracy of measurement deserves notice m this connection 
by way of distmction from accuracy of countmg, and also for 
comparison with it The definition of the measurement unit offers 
practically no difficulties The number of units to be recorded 
usually mvolves some mathematical computation upon the basis 
of comparison with a standard measure, or it may be obtamed by 
estimation upon a more or less objective basis There is not so 
much difference between measurmg and objectively estimating 
quantities as one might easily assume The view of an expert 
with the tune and facihties for applying objective tests to check 
his results is worth much more here than it is m the field of 
counted units The method of samphng can, m this case, if m- 
teUigently used, be adequate for most statistical purposes The 
way m which several measurements are employed to check each 
other by the physicist and mathematiaan, and are assumed to be 
inevitably more or less approximate, illustrates the necessary in- 
exactness of human measurement and also suggests that “ mathe- 
matical exactness ” may often be practically unimportant as well 
as unattamable If we dealt with the objectively checked esti- 
mates of impartial experts as the mathematical physiast deals with 
quantitative observations, we might find them very nearly as good 
for most of the purposes of statistics as “ exact ’’ measurements 

It sometunes happens that the reduction of odd articles to a 
common measurement standard is desuable Provided the ma- 
terial contained is homogeneous, little is lost But caution in the 
use of this short-cut is imperative The day’s work, for example, 
is not merely so many hours of work. A i6-houi day is by no 
means equal to two 8-hour days, nor is a 48-hours-a-week sched- 
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ule the same regardless of how or when the tune is put m. Some- 
times administrative regard for facihty of enumeration may 
cause a too easy acceptance of the measurement unit m such 
cases, when varieties and their relative importance are quite as 
interestmg as totals and averages 

Some statistical units m common use are compound This is 
especially true of units of physical capacity and performance, 
that IS, of such as have the characteristics of our third class Such 
a unit usually takes up whatever disadvantages pertain to both 
its terms The foot-pound is only apparently such, its compound 
name resultmg from the attempt to make concrete an abstract 
conception Foot-pounds per hour is truly compound; hence 
horse-power is compound The car-mile and car-hour are com- 
pound The vagueness that attaches to these units follows from 
the character of the basic unit, which is of the second class It is 
important to know the size of the car and whether trailers are 
used. But the grade and curvature of the road also affect the sig- 
nificance of such a unit. If the idea is to measure the potential 
service performed by a passenger car, the seat-mile is more to the 
purpose. One term of this unit is of the first order The ton- 
mile unit IS of the third order as regards both its terms But 
data for ton mileage and seat mileage do not make it possible to 
dispense with car mileage 

Comparability is the fundamental desideratum of statistical 
data There is no difficulty about it with natural kinds There 
is a good deal with produced objects The difficulty is apparently 
met by the use of measurement imits, but the solution is often ap- 
parent only The additive quality is secured, but perhaps at the 
cost of losing trace of important relations to other things Hence 
measurement as a means of obtaming a total aggregate amount is 
to be considered a supplement to, not a substitute for, counting, 
whenever tlie quantities dealt with are composed of discrete natu- 
ral objects 

The Pecumary Unit 

The fourth order of statistical unit is the unit of commercial 
value It is possible that some other than tlie monetary measure 
might be found that could serve as a basis for value statistics. In 
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fact, however, the only sort of unit we use is something reducible 
to the dollar Whether any and all statistics of this fourth class 
should he called financial, or financial and commercial, as seems 
to be the tendency, is questionable But financial statistics are 
lepresentative of the class 

One reason why the pecuniary unit bulks so large in common 
statistics, including busmess statistics, is because it is the most 
universal of common denominators There is not much of practi- 
cal interest in the world that does not, at least occasionally, have 
a pecuniary value assigned to it Nor is the tendency to attribute 
to all tilings a pecuniary value so reprehensible as is often alleged 
The error, which is a moral as well as mtellectual error, consists 
not m the extended apphcation of the pecuniary measure, but in 
supposmg that it has an mtensiveness, comprehensiveness and 
independence of meaning which is foreign to its nature Just be- 
cause of the general apphcability of the dollar as a common de- 
nommator, its definable content and meamng must be small All 
measurement units suffer by reason of their abstractness The 
most universal of common denoimnators, despite its fundamental 
interest for every human being living in an exchange economy, 
will naturally suffer most m this way 

In citing examples of the fourth order of statistics we can 
hardly refrain from commentmg on then quality Statistical 
inferiority is characteristic of numerical data based upon the 
pecuniary unit A review of examples of such statistics becomes 
a process of learning why this is so Hence this judgment may 
as well be put at the front of this section It applies witli full 
force, howevei, only when the pecuniary unit is used by itself 
and as standing on its own bottom 

Financial leports are the sources of most pecumary statistics 
Our statistics of railways, m the mam pecuniary, are among the 
best examples of the class An authoritatively prescribed uni- 
form system of accounts will make them vastly better than they 
were before Statistics of assessed valuation and of taxation are 
a less developed variety of the fourth order But, if we wish to 
prove that we are economically better off than were our fore- 
fathers a hundred years ago, it would be sounder to argue less 
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from the increase m per capita wealth than from tlie application of 
invention to promote abundance and variety of goods Statistics 
of export and import trade are almost altogether pecuniary as to 
their unit, largely because of a possibly too gieat legard for ad- 
mimstrative convenience Hence it is easy not to determme just 
what IS tlie status and recent tendency of British trade or just 
what our own trade balance signifies Aside fiom disturbing fac- 
tors pecuhar to international tiade, the level of prices changes 
with tune and place and with it the meaning of the pecuniary 
unit Fmally, our statistics of capital and capitalization are most 
completely pecumary Despite gieat piactical interest in them, 
all such data are, as compared with demographic statistics, scien- 
tifically barren The ahnost exclusively practical interest of then 
compilation is no sufficient explanation On the contrary, this 
should provide richer and better material for analysis by the 
scientifically disposed 

One reason why pecuniary statistics are so generally unreliable 
as to their comparabihty, and therefore as to their significance, 
IS because they are usually derived from books of account Ac- 
counting theones and practices are anything but uniform as re- 
gards their treatment of particular items Indeed, less elasticity 
of method and usage would often serve less well the purposes of 
busmess men- Accountants, for their lack of breadth of view, 
deserve part of the blame. But the public mterest in the intelh- 
gibihty of financial statements is gradually establishing authori- 
ties to prescnbe and compel uniformity in such matters Until 
uniform systems of accounts have been m efl!ect long enough to 
msure their smooth and accurate workmg, our financial compila- 
tions will fall much short of bemg entitled to the standing that 
should be connoted by the name statistics Accounting entries 
ought to have constant significance and comparability The mere 
accountant has been too much mclined to make his own financial 
balances the ne plus ultra of his work 

The investor is likely to form his opinion of a stock on the basis 
of what it pays in dividends But if he is alert he will consider 
rather the net income earned from year to year. Though much 
speculation has just so superficial a basis, a dealer in stocks will 
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go deeper The investment expert of a broker or banker will go as 
far into a company’s reports as there are data He will, if possible, 
analyze the physical statistics That he does not give more at- 
tention to such matters may be explamed by the usual absence of 
the necessary information Even the expert, however, is likely 
to give the investor diiefly the tabulations of gross and net mcome 
to which he is accustomed rather than educate him up to some 
understanding of the physical basis of profits 

If profits are really there, the basis is physical as well as eco- 
nomic, But the basis of net mcome as it stands in a company’s 
report may be neither physical nor economic With accountmg 
methods not yet fixed and with the management unchecked by 
statistical indices of physical condition, it is qmte possible, es- 
pecially through maintenance accounts, to juggle with net income 
in ways that no superficial analysis will disclose Depreciation 
can be charged only on an acciued or estimated basis and we have 
as yet no sufficient experience to check the basis, though we have 
had plenty of experience of tlie arbitrariness and manipulation of 
maintenance charges All this relates to property operated In- 
tercorporate relations and resultmg elusive “ other income ” offer 
another handle for mampulation The fine between capital 
expenditures and operatmg expenses is m its nature mdefinite 
That between expenses of the period and of other periods (or 
years) is equally so, especially on account of depreaation Hence 
the necessity of honesty and — as a guaranty of honesty and 
competence — full data to enable the outsider to form an opmion 
“ Accrued ” mcome may often be more properly described as con- 
tingent Hence the “ actually paid ” basis of the federal corpo- 
ration tax The government can wait for the long run But the 
outside investor may be “ cleaned out long before the consum- 
mation of long-term changes whose probable effect he is not 
permitted to see 

Merely financial reports are not adequate to the use to be made 
of them It IS of the essence of accounts that they cannot be so 
“ Net income ” is as much a result of how the books are kept as 
of profitable busmess transactions It should not by itself be the 
test of solvency but should be supplemented by full operating and 
physical statistics 
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The ijiferiority of the fourth order of statistics, however, is due 
to more fundamental causes than arbitrarmess of accounting 
practice The dollar is mtrmsicaUy inferior as a statistical unit 
The physical measuiement unit as well as the pecuniary unit is 
the expression of a relation and not discrete, but the former can 
easily be so conceived while the latter cannot The doUar unit is 
so completely abstract as to be not even imaginable It is a meas- 
ure of “ power in exchange ” But the dollar’s power in exchange 
does not mean the same thing to any two persons Even if sub- 
jected to the test of actual exchange and determined by market 
conditions the purchasing power of a dollar fluctuates, hence esti- 
mation must be resorted to and allowance made for tune and 
place Even then much depends on “ whose ox is gored.” Finan- 
cial data usually have the character of interested estunates Dif- 
ferences in valuation are not meie variations around a mean and 
are not moderate. Hence they are not easily dealt with 01 lightly 
to be disregarded Reducing to a fine gold equivalent is merely a 
way of getting around diversity of currency Changes in rates of 
exchange are a mmor adjustment, for custom and “ psychology ” 
are factors in price. The symbol is familiar and constant That 
for which it stands changes in ways not easily determinable, cer- 
tainly not to be simply ignored. 

The method of mdex numbers — itself a nice problem in sta- 
tistics — largely meets such difi&culties with the value unit as are 
due to changes in time. Logically, however, the index should 
change with every purpose for which statistics of the fourth order 
are used. The proportionate weights of the prices of particular 
articles which are determined by the consumption of wage- 
earners m a manufacturmg community seem to be of greatest 
use But they are not therefore generally adapted to all pui- 
poses, even though adjustment of the weights cannot be alleged 
to be indispensable 

The financial statistics showered upon us do not have the deh- 
mteness of meanmg that statistics may be expected to and ought 
to have. Efforts should be made to close the existing great gap 
in scientific character between financial and demographic statis- 
tics. For taxation and financial administration and foi the public 
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control of corporate management, adequate statistical data will 
become more and more necessary This refers to the need of 
governmental action Purely private interests (if there be such) 
aie also involved Many large corporations are coming to feel 
that they ought to make the knowledge of their operations ac- 
cessible to the public, at least to their actual and possible stock- 
holders The statistician thus tends to be a necessary aid in the 
conduct of every large corporate enterprise 
A suggestion of the direction which improvement will take is 
contamed in the rather obvious proposition that economic and 
pecumary statistics are not necessarily the same The backward 
state of economic statistics, as compared with demographic, is 
doubtless largely due to a too ready acceptance of figures of value 
as a satisfactory answer to economic questions But economic 
statistics need not be so superficial They wdl, when fairly com- 
plete, doubtless contain values, but will not be composed of them. 
Statistics of manufactures and trade ought to present quantities 
and kinds of products as well as values or prices Our agiicul- 
tural statisticians do this very largely, though they too sometimes 
seem to prefer to detach the values from all other numbers relat- 
ing to their data Even where the interest is purely commercial or 
financial the trend is towards more adequate figures We are 
told of tons of rails produced as well as of the value of the output. 
It would be still better to have the kmds specified, i e , the weight 
per yard and the material, perhaps also the shape, — things 
which, it should be observed, are seldom necessary in statistics of 
natural kmds Our numerous practical “ statistical ” manuals 
designed for investors need to pay more attention to such possi- 
bihties But the large coiporalion must first appreciate the mi- 
portance of compihng and making pubhc more adequate data 
Index numbers have been referred to above as affordmg a way 
out of some of the difficulties of statistics resting upon the 
pecuniary unit This is a way to get beyond pecumary value 
and down to concrete goods We may thus learn what the dollar 
means in terms of necessary articles of consumption The device 
is practically the determination of an equation between money 
and commodities. The principle of this solution ought to be moi e 
generally applied 
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A Way to Better Stattshcal Material, especially 
to Better Economic Statistics 

While it is of some scientific interest to distinguish different 
orders of statistical units and of statistics, what the distinction is 
really worth depends upon what purposes it may serve For sta- 
tistical practice the important question is How can the inferior 
orders of statistics be improved ? 

Statistics first achieved scientific standing in the field of vital 
statistics and demography, that is, in a general way, among natu- 
ral kinds Whether as an extension of the viewpomt of “ pohti- 
cal arithmetic ” oi as an intensive development, statistics that 
are something more than mere numbers have come lather later 
in other fields Among the divisions of our federal census the 
volumes on population are, as statistics, the best, tliose on agn- 
culture (the units here also being chiefly natural kmds) rank next, 
and last or lowest m quality are the statistics of manufactures, 
the reason being that the unit is too largely pecuniary ^ One 
might well infer that our statistics of manufactures should be 
made less dependent on the pecuniary unit This is not meant to 
imply that our census officials are unaware of the need 
The way to improve pecuniary statistics is to relate values and 
prices, present and past, to the things to which they pertam, or 
rather to the statistics of those things Pecuniary statistics 
should be, so far as possible, either accessory to or supported by 
statistics of higher orders An amount paid in wages immediately 
provokes a question as to the number and kind of wage-earners, 
how long they worked, and whether on full tune or part time 
It is not enough to know the value of our exports of a particular 
class of commodities, though the difficulty of defining varieties 
does in part excuse the shortcoming Railroads want to know the 
1 elation of expenditures to work done, hence ratios of cost and of 
traffic to various operating units, expenses and revenues per tram- 
mile, ton-mile, etc New uses of such units and ratios are con- 
1 The detects of the volumes on vital statistics — the statistics obtained by 
enumeration as distinguished from the recent compilations of mortality registration 
records— do not vitiate the companson because their condition is due mainly to 
accident m the development of our statistical administration 
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stantly appearing Detailed power and wage statistics serve the 
same purpose and will soon he considered a necessary part of the 
classified and analyzed records of any large private corporation. 
It is a need of our mental nature that values be predicated of 
definite things As the workmgs of our mmds are pragmatic, 
this need points to a function 

Especially statistics of capitalization need to be related to the 
statistics of capital or of the means of production upon the basis 
of which securities are issued This happens to be a degree re- 
moved from the duect mterest of active busmess men, hence 
“ neglect ” does not sufiSaently descnbe then attitude in the mat- 
ter Some of the uses to which physical valuation might be put 
may reasonably be objected to, but to the thmg itself there is no 
vaHd objection The mvestor should be put in position to know 
his property The only way m which such knowledge can be con- 
veyed to his understandmg m the case of a large corporation is by 
statistical description This is the foundation and essence of 
physical valuation A corporation cannot properly have secrets 
Especially m relation to its stockholders, its duty is not merely 
the negative one of abstammg from withholding information. 
Even if the corporate net mcome be the basis upon which the in- 
vestor buys the stock, its stability as well as its amount is impor- 
tant and the probable stabihty of the racome depends cliiefly 
upon an adequate physical basis 

Economists of a certam tendency share with busmess men tlie 
blame for inadequate notions of how financial statistics ought to 
be looked upon, at least as regards the phase of them that relates 
to capitahzation The capital value concept is useful and impor- 
tant The attempt to wash out the distinction between capital 
as a smn of value and capital as concrete means of production, or 
what amounts to this, to ignore the latter meanmg, is very much 
the opposite of useful The dominance of the corporate form of 
organization makes it important not to destroy, but to develop 
the idea of capital as concrete means of production The small 
individual entrepreneur does not know less of what he possesses 
by reason of the fact that he reduces aU to terms of value as a 
common denominator. The stockholder of a large corporation is 
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differently situated He can know what he possesses and how it 
is being used only by means of adequate physical and operating 
statistics, including data of performance, duly reported to him. 
Mere balance-sheet and income statements are not sufficient. 
Here is where the capital-value theorists may have occasioned 
some distraction of attention from real needs With adequate 
inventories of extant properties, capital assets could not be made 
to include dead horses, tracks removed, obsolete and unused 
implements, all and sundry covered by combination and by 
temporary monopoly or other advantage, without security for the 
continuance of such advantage and tlius with loss to the investor. 
Uniform accounting systems should largely take care of this need 
as well as of the proper treatment of accounts in the customary 
narrower sense, as distmguished from recoids. 

Accounts should, in general, be supiilemented by records or 
statistics, though the word so used sounds pretentious The mven- 
tory made once a year, or oftener in the case of a mercantile stock, 
should not be dispensed with m the case of fixed capital Though 
it need not be made so often, we know that fixed capital also may 
disappear m ways not accounted for Corporations have their 
“ storekeepers ” who carefully check and record whatever ma- 
terials and supphes they receive and issue Should not there be 
records also of tlie more valuable tangible assets ? As statistics 
constitute the state’s means of knowing itself, so the only avail- 
able means by which a large corporation can know itself are like- 
wise statistics, both physical or static statistics and operating 
statistics. So far as size is the compelling factor, there are modern 
business corporations quite as large as were important states 
when statistics first began to be 
So-called cost accounting, or cost keeping, occupies much the 
same position in relation to operating statistics as does physical 
valuation in relation to the knowledge and quantitative estima- 
tion of fixed investment. It is an attempt to show the connection 
between fundamental physical facts — quantity and kinds of raw 
materials, labor time of various sorts, space and power required — 
and the quantity and value of products It is essentially statis- 
tics rather than accountmg, smce in it numerical comparisons are 
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more important than the registering and balancing of pecuniary 
obligations The development of cost keepmg in the busmess 
world IS a phase of the mcreasing importance of statistics. 

Any considerable acquamtance with compilations of numbers 
in tabular form should make it clear that not all figures are sta- 
tistics, nor all figurers statisticians Economists without special 
statistical interest or trainmg have probably contributed to the 
general misconception of statistics as merely masses of figures 
The large corporation is now commg to feel it desirable to have a 
statistician, tliough he is stiU hkely to be regarded as a special kind 
of clerk, one who is “quick at figuies ” Sometime it wiU be recog- 
nh-ed that neither an accountant’s nor an engmeer’s training 
specially quahfies for statistical work The statistician should be 
grounded m demography and familiar with the statistical meth- 
ods used in dealmg with natural kinds, no matter how “ practi- 
cal ” his later work is to be It is true also that he cannot have 
too realistic a knowledge of his special field. The differentiation 
between the accountant and the statistician will probably come to 
mean that the latter is specially competent to deal with physical 
things m their numerical and quantitative aspects by means of 
methods suggested by a study of the higher orders of statistics 

Figures are symbols They serve only to connect our thoughts 
with things Not aU statistics do this with equal directness and 
sureness. It holds especially of figures based upon the commercial 
unit of value that the meanmg is not self-evident The measure 
of value is less intelligible than physical measures. Statistics 
based upon measurement units are, in general, less good tlian 
counts, whenever the kinds counted are adequately classed and of 
weU-defined character Realistic comprehension is scarcely possi- 
ble with value measures unless they are defimtely related to 
things Things valued should be also defined and counted, or at 
least physically measured. The statistician must see the quan- 
titative relations of the numbered thmgs, not the mere sjmbols 
or numbers As statistics becomes of greater recognized impor- 
tance and as its methods are applied to more and more branches 
of knowledge — being thus of doubly increased significance — 
the greater will be the need to attend to such considerations as 
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are mentioned in this paper. We shall supplement statistics of 
produced kinds with measurements, instead of beginning and so 
largely ending with the most abstract of measurement units, thus 
getting the cart before the horse. Without implying that the 
other orders cannot sometimes be helped by extending quan- 
titative enumerations and analyses to cover value, it is clear 
that the latter kmd of statistics has much less to give than to 
receive 

To say that pecuniary statistics are less good than pecuniary 
statistics plus other kinds of related figures supporting them, is 
an affirmation of the obvious. Yet this fact needs emphasis 
Pecuniary statistics greatly need such support Nor is it quite 
true that the lule woiks equally well the other way The pecu- 
niary unit IS the weak member which ought as little as possible to 
be left to stand alone Stated values are seldom disinterested and 
their basis is never quite objective We need always to know 
kmds and grades and their numbers or quantities, along with 
values. The foundation of all statistics should be in natural kmds 
or m the best obtainable substitutes for them. 

Ill Index Numbers * 

Bv Wesiev C. Muchei,!, 

The Relations Between Methods and Uses 
The first step, framing a clear idea of the ultimate use of the 
results, is most important, since it affords the due to guide thti ' 
compiler through the labyrinth of subsequent choices. It is, 
however, the step most frequently omitted 
When the end in view is specific and capable of precise state- 
ment the problem of choosing methods is comparatively simple 
Straightforward logic then determines what commodities should 
be induded, what sources of quotations should be drawn upon, 
and how the oiiginal data should be worked up to give the most 
significant results Puzzles a-plenty are left, but most of them arc 
r “ Index Numbers of Wholesale Prices m the United States and Foreign Coun- 
tries,” BulMw of the Umted Slates Bttreau of Labor StaksHcs, No 173, pp 25-78, 
109-111 Reprinted by permission of the Umted States Bureau of Labor Statistics 
In this reprint several footnotes, charts and tables have been omitted [Editor ] 
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limited to finding the best compromise between what logic marks 
out as desirable and what is feasible in view of the time and money 
at the investigator’s disposal 

Few of the widely-used index numbers, however, are made to 
serve one special purpose On the contrary, most of them are 
“ general-purpose ” senes, designed with no aim more defimte 
than that of measurmg changes m the pnce level Once published 
tliey are used for many ends — to show the depreciation of gold, 
the rise in the cost of hving, the alternations of busmess prosperity 
and depression, and the allowance to be made for changed prices 
in comparing estimates of national wealth or private income at 
different tunes They are ated to prove that wages ought to be 
advanced or kept stable, that railway rates ought to be raised or 
lowered, that “ trusts ” have manipulated the puces of their 
products to the benefit or the injury of the public, that tariff 
changes have helped or harmed producers or consumers, that 
immigration ought to be encouraged or restricted; that the mone- 
tary system ought to be reformed, that natural resources are 
being depleted or that the national dividend is growing They 
are called in to explain why bonds have fallen in price and why 
interest rates have risen, why public expenditures have increased, 
why social unrest prevails in certam years, why farmers are pros- 
perous or the reverse, why unemployment fluctuates, why gold is 
being imported or exported, and why pohtical “ landshdes ” 
come when they do 

The compiler of a general-purpose index number, then, cannot 
foresee to what uses and misuses his figures will be put. For each 
of the legitimate uses he might conceivably devise an appiopnate 
series But he cannot conceivably devise a single series that will 
serve all uses equally well. For the very qualities that make an 
index number good, say, for the man of affairs concerned with the 
busmess outlook, may make it bad for other men interested in tlie 
fortunes of farmers, in the effects of the tariff, in tlie relation 
between gold output and prices, m comparing changes in price 
levels in different countries, etc The day has not yet come when 
the uses of index numbers are sufficiently differentiated and 
standardized to secure the regular publication of numerous 
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special-purpose series Until that day does come the making of 
general-purpose senes will contmue and the makers will go on 
choosing their methods perforce on ratlier vague and general 
grounds So long also must most of the users of index numbers 
put up with figures imperfectly adapted to their ends. 

The critical student of contemporary index numbers is in the 
same uncomfortable position as the compiler He has no single 
rule of right and wrong to apply in judging the different general- 
puipose series, for methods that are legitimate for certain uses are 
questionable for others Nevertheless, it is futile (though not 
uncommon) for him to discuss methods without reference to uses, 
since a statistical metliod has neither merits nor defects except as 
a means to certam ends. The one course that is open to him is to 
invert the problem Instead of studying metliods in the light of 
uses, he must study uses in the light of methods. That is, he 
must analyze the effect of the different methods followed in prac- 
tice and so determine what the resulting figures mean and the 
uses to which they may properly be put. 

The following discussion proceeds upon this plan, It deals 
primarily with the popular general-purpose series and endeavors 
to show how the various methods used m constructing tliese index 
numbers determine the uses to which they are severally adapted 

CoUechng and PuUishmg the Original Quotations 

The reliability of an index number obviously depends upon the 
judgment and the accuracy with which the original price quota- 
tions were collected This field work is not only fundamental, it is 
also laborious, expensive, and perplexing beyond any other part 
of the whole investigation. Only those who have tried to gather 
from the original sources quotations for many commodities over a 
long series of years appreciate the diflo-culties besetting the task. 
The men who deal with data already pubhshed are prone to regard 
all this prehminary work as a clerical compilation requiring much 
industry bu t little skill To judge from the literature about index 
numbers one would think that the difficult and important prob- 
lems concern methods of weighting and averaging But those 
who are practically concerned with the whole process of making 
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an index number from start to finish rate this ofiice work lightly 
in comparison with the field work of gettmg the original data 
We commonly speak of the wholesale price of articles like pig 
iron, cotton, or beef as if there were only one unambiguous price 
for any one thing on a given day, however this price may vary 
from one day to another. In fact there are many different prices 
for every great staple on every day it is dealt in, and piost of these 
differences are of the sort that tend to mamtain themselves even 
when markets are highly organized and competition is keen Of 
course varying grades command varying prices, and so as a rule 
do large lots and small lots, for the same grade in the same quan- 
tities, different prices are paid by the manufacturer, jobber, and 
local buyer, in different localities the prices paid by these various 
dealers are not the same, even m the same locality different 
dealers of the same class do not all pay the same price to everyone 
from whom tliey buy the same grade in the same quantity on the 
same day. To find what reaUy was the price of cotton, for 
example, on February i, 1915, would require an elaborate inves- 
tigation, and would lesult in showing a multitude of different 
pnces covering a considerable range 
Now the field worker collecting data for an index number must 
select from among all these different puces for each of his com- 
modities the one or the few senes of quotations that make the 
most representative sample of the whole He must find the most 
reliable source of information, the most representative market, 
the most typical brands or grades, and the class of dealers who 
stand m the most influential position He must have sufficient 
techmcal knowledge to be sure that his quotations are for uniform 
qualities, or to make the necessary adjustments if changes in 
quahty have occurred in the markets and require recognition in 
the statistical office, tie must be able to recognize anything 
suspicious in the data offered him and to get at the facts He 
must know how commodities are made and must seek comparable 
information concerning tlie prices of raw materials and their 
manufactured products, concerning articles that aie substituted 
for one another, used in connection with one another, or turned 
out as joint products of the same process. He must guard 
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against the pitfalls of cash discounts, premiums, rebates, deferred 
payments, and allowances of aU sorts And he must know 
whether his quotations for diCfeient articles are all on the same 
basis, or whether concealed factors must be allowed for in 
comparing tlie prices of different articles on a given date 
Difficult as it IS to secure satisfactory price quotations, it is still 
more difficult to secure satisfactory statistics concerning the 
relative importance of the various commodities quoted What is 
wanted is an accurate census of the quantities of the important 
staples, at least, that are annually produced, exchanged, or con- 
sumed To take such a census is altogether beyond the power of 
the private investigators or even of the Government bureaus now 
engaged in malang index numbcis Hence the compilers are 
forced to confine themselves for the most part to extracting such 
information as they can from statistics already gatliered by other 
hands, and for other purposes than theirs In the United States, 
for example, estimates of production, consumption, or exchange 
come from most miscellaneous sources. From tlie Department of 
Agriculture, the Census Office, the Treasury Department, the 
Bureau of Mines, the Geological Survey, the Internal Revenue 
Office, the Mint, associations of manufacturers or dealers, trade 
papers, produce exchanges, traffic records of canals and railways, 
etc The man who assembles and compares estimates made by 
these various organizations finds among them many glaring dis- 
crepancies for which it is difficult to account Such conflict of 
evidence when two or more mdependent estimates of the same 
quantity are available throws doubt also upon the seemingly 
plausible figures coming from a single source for otlier articles. 
To extract acceptable results from this mass of heterogeneous 
data requires intimate famiharity with the statistical methods by 
which they were made, endless patience, and critical judgment of 
a high order, not to speak of tactful diplomacy m dealing with the 
authorities whose figures are questioned The keenest investi- 
gator, after long labor, can seldom attain more than a rough 
approximation to the facts Yet it is only by critical use of the 
data now available that current index numbers can be weighted, 
and the best hope of improvmg weights in the future lies in 
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demonstrating not only the imperfections of our present statistics 
of production, consumption, and exchange, but also the impor- 
tance of making them better. 

When all this prelimmary work has been done, the original 
quotations and the weights should be published at length. 
Unfortunately, many compilers of mdex numbers pubhsh only 
the final results of their computations, upon the ground of ex- 
pense or lack of interest m the detailed mformation But much 
is sacrificed by taking this easy course First, the reputation of 
the index number itseh is compromised and deservedly No one 
can really test whether a series is accurately compiled from repre- 
sentative quotations unless the data and their sources are given 
in full Second, and more important, the publication of actual 
quotations greatly extends the usefulness of an investigation into 
piices Men with quite other ends in view than those of the 
origmal compilers can make index numbers of tlieir own adapted 
to their peculiar purposes if provided witli the oiiginal data 

Nor IS the importance of such unplanned uses to be rated 
lightly If we are ever to make the money economy under which 
we hve highly efficient m promotmg social welfare we must learn 
how to control its workings. What wares our business enterprises 
produce and what goods our families consume are largely deter- 
mined by existing prices, and the production and consumption of 
goods are altered by every price fluctuation. What we waste and 
what we save, how we divide the burden of labor and how we 
distribute its rewards, whether business enjoys prosperity or 
suffers depression, whether debts of long standing become easier 
or harder to pay — all these and many other issues turn in no 
small measure upon what thmgs are cheap and what are dear, 
upon the maintenance of a due balance within the system of 
pnees, upon the upward or downward trend of the price changes 
that are always taking place. But if the prices of yesterday are 
powerful factors m determining what we shall do and how we 
shall fare today, what we do and how we fare today are powerful 
factors m determining what prices shall be tomorrow. If prices 
control us we also control them. To control them so that they 
shall react favorably upon our economic fortunes we need more 
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insight than we have at present It is, then, one of the great 
tasVa of the future to master the complicated system of prices 
which we have gradually developed — to find how puces are 
interconnected, how and why they change, and what conse- 
quences each change entails For when men have learned these 
things they will be vastly more skillful in mending what they find 
amiss in economic Me, and in reenforcing what they find good. 
As yet our knowledge is fragmentary and uncertain But of all 
the efforts being made to extend it none is so certain to prove 
fruitful as the effort to record the actual prices at which large 
numbers of commodities are bought and sold. For such data are 
the materials with which all investigators must deal, and without 
which no bits of insight can be tested Indeed, it is probable that 
long after the best index numbers we can make today have been 
superseded, the data from which they were compiled will be 
among the sources from which men will be extracting knowledge 
which we do not know enough to find. 

Market Prices, Contract Pnces, and Import-Export Values 
All the American index numbers are made from “ market 
prices ” These prices are usually obtained directly from manu- 
facturers, sellmg agents, or wholesale merchants , from the records 
of produce exchanges and the like, or from trade journals and 
newspapers which make a specialty of market reporting in their 
respective fields 

Several of the important foreign index numbers are made 
wholly or partly from “ import and export values ”, that is, from 
the average prices of important articles of merchandise as officially 
declared by the importing or exporting firms, oi as determined by 
governmental commissions. For example, Soetbeer’s celebrated 
German senes, and the British Board of Trade’s official series are 
made mainly from such material, and the official French series 
was made wholly from import values until 1911 
A third source of quotations often drawn upon in Europe is the 
contract prices ” paid for supplies by such institutions as 
hospitals, normal schools, poorhouses, army posts, and the 
like The official Italian senes, Alberti’s series for Trieste, and 
Levasseur’s French series are examples 
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These three classes of quotations — market prices, import and 
export values, and contract prices — usually differ somewhat, not 
only with respect to the pnces prevaihng on a given date, but 
also with respect to the degree of change from time to time. 
Accordingly it is desirable to inquire into the several advantages 
possessed by each source of quotations 

Contract prices may be set aside promptly, because index 
numbers made from them have a limited range of usefulness 
Though the institutions whose records are drawn upon often 
make purchases on a considerable scale, yet the common descrip- 
tion of their contract rates as “semi-wholesale” prices points to 
the peculiar and therefore unrepresentative character of such 
data Moreover, there is often more doubt about the strictly 
umform character of the supphes furnished to these institutions 
than about the uniformity of the standardized goods which are 
usually quoted in the market reports If the aim of the investi- 
gation is to find the average variations in the cost of supphes to 
public institutions, doubtless contract prices are the best data to 
use But if the aim is to measure the average vanations in the 
wholesale pnces paid by the business world at large, then market 
prices are distinctly the better source Indeed, contract prices are 
seldom used for the latter purpose except when well-authenticated 
market quotations cannot be had 
The theory on which import and export values are sometimes 
preferred to market prices is that the former figures show more 
nearly the variations in the prices actually paid or received by a 
country for the great staples which it buys and sells than do 
market quotations for particular brands or grades of these com- 
modities For example, England buys several different kinds of 
cotton in proportions that vary from year to year. A price 
obtained by dividing the total declared values of all the cotton 
consignments imported by their total weight will show the 
average cost per pound actually paid by Enghshmen for cotton 
with more certainty than will Liverpool market quotations for a 
single grade of cotton like “Middhng American” — provided 
always that the “ declared values ” are trustworthy. Now, if the 
aim of the investigation is to find out the variations in the average 
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pnces paid or received for staples — irrespective of minor changes 
m their qualities — then the preference for import and export 
values is clearly justified, again granted the trustworthmess of the 
returns But if the aim is to measure just one thing — the 
average variation in prices — market prices for uniform grades 
are clearly better data For index numbers made from import 

T4BLE I COMPABISON OF INDEX NUMBERS MADE FROM IMPORT AND EXPORT 

Values with Index Numbers made from Market Prices of same 
Commodities, by Years, 1871 to igo2 
[Data from lEe British Board of Trade and from Sauerbeck ] 

(Anthmclic means of relative prices Average prices in rSgo-iSsg = 100 25 commodities ) 


Year 

and export 

Market 

pricea 

Year 


Market 

pnccs 

1871 

158 

170 

1887 

104 

107 

1872 

169 

185 

1888 

108 

no 

1873 

170 

182 

1889 

108 

no 

1874 

162 

168 

1890 

109 

III 

187s 

152 

ISS 

1891 

III 

III 

1876 

149 

153 

1892 

105 

103 

1877 

150 

1S3 

1893 

103 

104 

1878 

139 

138 

1894 

95 : 

94 

1879 . . 

128 

131 

189s 

93 

94 

1880 , 1 


137 

1896 

94 1 

93 

1881, 

133 

130 

1897 

93 

91 

1882 

129 

1 25 

1898 

95 

95 

1883 

12s 

123 

1899 

101 

105 

1884 

1 18 

ir6 

1900 

114 

117 

188s 

no 

112 

1901 

107 

106 

1886 , . 

loS 

107 



104 

1, 104 


and export values measure the net resultant of two sets of 
changes, and one cannot tell from the published figures what 
part of the fluctuations is due to changes m prices and what part 
IS due to changes in the qualities of the goods bought and sold 
As might be expected import and export series generally pursue 
a more even couise than market-pnee series But this difference 
may be due less to the sources from which the quotations are 
obtained than to differences in the lists of commodities used. 
Fortunately, we can arrange a more certain test than any of the 
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common series provide In 1903 the British Board of Trade 
pubhshed the average import or export prices of 25 commodities 
for which Mr, Sauerbeck has published market prices.^ Index 
numbeis made fiom these two sets of data for the same commod- 
ities for the years 1871 to 1902 are given in Table I. The results 
confirm the expectation As compared with the import and export 
index number, the market-price mdex number starts on a higher 
level in 1871, falls to a lower point during the middle nineties, 
rises to a higher level m 1900, and again drops to as low a level 
in 1902 

Relahve Versiis Actual Prices 

In February, 1864, Hunt's Merchants’ Magazme pubhshed the 
following statement to show how rapidly prices lose after the 
suspension of specie payments m December, 1861, and the issue 
of the irredeemable United States notes * These figures are the 
total prices of 55 articles quoted by their customary commercial 
units. 

Value or 55 Leading Aettclbs of New York Commerce 


January, 1862 , $804 

April, 1862 844 

January, 1863 1,312 

March, 1863 1,524 

July, 1863 1,324 

October, 1863 1,435 

January, 1864 1,693 


For example, m January, 1862, coal oil is entered as 30 cents per 
gallon and pig iron as $24 per ton, molasses is entered as 42^ 
cents per gallon and whalebone as $69 per ton, oats is entered as 
38 cents per bushel and corn as $59 25 per hundred bushels, etc ^ 

Clearly, this simple metliod of measuring changes in the price 
level by casting sums of actual prices is not trustworthy. Foi a 
relatively slight fall in the quotation for whalebone would affect 
the total, as Hunt’s Merchants’ Magazine computes it, much 
more than a relatively enormous inciease m the price of molasses 

1 For Sauerbeck’s figures see his annual aiUdes in Lhe Jmmial of the 
Royal Stahstical Soctely 

“ Vol 50, p 132 » Seevol 48, p 129 
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The fact that com happens to be quoted by the hundred bushels 
makes a i per cent change from its price in January, 1862, equal 
to a 43 per cent change m the pnce of wheat and to a 156 per 
cent change in the price of oats, both of which are quoted by 
the bushel 

It was to avoid such patent absurdities that Carli threw his 
actual prices of grain, wine, and olives in 1750 into the form of 
percentages of rise or fall from their prices in 1500, and then 
struck the average of the three percentages. When this operation 
is perfonned it makes no difference whether the commodities are 
^quoted by large or by small units The obvious common sense of 
this precedent has caused it to be followed or reinvented by most 
makers of index numbers to this day — with one slight modihca- 
tion To avoid the awkwardness of the plus and minus signs 
necessary to indicate whether prices have advanced or receded, 
It IS usual to substitute for percentages of nse or fall relative prices 
on the scale of 100 For example, a rise of 10 per cent and a fall 
of 10 per cent are expressed by relatives of no and 90, respec- 
tively Occasionally, however, percentages of rise or fall are still 
used as by Carii, as, for instance, m the chain relatives pubhshed 
by the Bureau of Labor Statistics in Bulletin No 149 A second 
unimportant variant, long practiced by the Economsf, but now 
seldom used, is to publish as the final result the sums of relative 
prices, instead of their averages ' 

In recent years a few statisticians have gone back from the use 
of relative to the use of actual prices, adopting various devices to 
avoid such crude errors as those perpetrated in the figures cited 
from Hunt’s Merchants’ Magazine In 1897 Bradstreet’s began 
reducing all its ongmal quotations by the gallon, ton, dozen, 
square yard, etc., to prices by the pound, and presenting as its 
index number the aggregate prices per pound of 98 articles* 
Four years latei. Dun’s Remew followed this lead, with an 

^ Gibson’s index number is such a sum The difference between sums of relativ e 
prices and these sums divided by the number of articles mcluded is, of course, 
purely formal Averages have displaced sums in current use mainly because it is 
easier to make compansons on the scale of too than on the scale of 2,200, whatever 
number is given by the addition of relative pnees 

“ For a cnticism of this method, see p. 95 
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important difference Instead of reducing actual quotations to 
quotations by the pound, it multiphed the actual quotation for 
each article included by the quantity of that article supposed to be 
consumed m the course of a year by the average individual 
These products were then cast up, and the sums, in dollars and 
cents, were presented as an index number purporting to show the 
changes in the per capita cost of a year’s supplies.^ 

Base Periods 

When relative prices are used it is necessary to select the quota- 
tions of some given period as a base The actual prices in this 
base period are called 100, all antecedent and subsequent prices 
are divided by the base prices, and the quotients, multiphed by 
100, make the relatives which are usually summed and divided by 
the number of commodities to get the final index number 

In some cases the prices of a smgle day have been used as the 
base, but as a rule average prices for a year, five years, a decade, 
or an even longer period have been preferred For this preference 
there is a simple justification when arithmetic means are used as 
averages of the relative prices If the price of any commodity 
happens to be unusually high or unusually low m the base period, 
Its relative prices at other periods will be correspondingly high or 
low, and very high relative pnees, especially, may exercise an 
undue influence upon arithmetic means If an appreciable pro- 
portion of the commodities m the list be very high or very low, 
the final index number may be distorted Though numerically 
correct, the results have less significance than if they showed 
changes in terms of prices that men consider “ normal ” Of 
course exceptionally high or exceptionally low quotations are less 
likely to last for a year than for a day, and less likely to last for a 
decade than for a year 

The period chosen as base should be that period with which 
accurate comparisons are most significant for the purpose in 
hand Probably most users of general-purpose mdex numbers 
prefer to make their comparisons with recent dates. Hence the 

* The confidence mented by this mdex number is discussed on pp 
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case for “ chain ” indexes is very strong — that is, for indexes 
which show the average rise or fall of prices on the basis of prices 
in the preceding year Hence, also, any index number with a 
fixed base becomes in one respect less significant the longer it is 
mamtamed For example, when the Bureau of Labor Statistics’ 
senes was estabhshed in 1902, the public was interested to know 
how much prices in that year had changed m teims of average 
prices m the decade 1890-1899 In 1915, however, we care less 
about a measurement of change in terms of what prices were 16 
to 25 years ago than we care about how much prices have changed 
with reference to 1914 Siimlarly, Sauerbeck’s index number 
suffers in significance now because it forces one to make all com- 
parisons in terms of pnces in a period that ended before most of 
the people now living were old enough to know the meaning of 
prices 

A further advantage of chain index numbers is that they make 
the dropping of obsolescent and the adding of new commodities 
especially easy It is difficult to keep the list of commodities 
mcluded in a fixed-base system really lepresentative of the mar- 
kets over a long period of tune. Barring perhaps tliirty or so 
staple raw materials that hold theii importance for centuries at a 
time, most commodities have tlieir day of favor and then yield 
to new products Consequently the compilers can hardly let two 
decades pass without revising their lists, in certain details, or 
seeing them lose in significance But since a chain index does not 
profess to give accurate comparisons except between successive 
years the compiler feels himself free to unprove his list whenever 
he can It is very much easier to include many commodities on 
this plan And if the index number be weighted, the chain index 
has a similar advantage in facUitatmg the frequent revision of 
the weights 

Once more, year-to-year variations of prices can be measured 
with a closer approach to accuracy than variations covering a 
longer period of lime For the former variations are highly con- 
centrated about their central tendency while the variations from 
what prices used to be years ago are widely dispersed The longer 
a fixed-base system is maintained, rindeed, the more scattered 
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become the relative prices as a rule Hence the variations are less 
and less aptly represented by any average that can be devised, 
and the margm of error to which the results are subject grows 
wider In other words, with a given body of quotations to build 
upon, chain relatives are more trustworthy than then rivals; 
and, as has just been said, it is feasible to provide a larger body 
of quotations for chain relatives than for a fixed-base series 

Finally, another aspect of the wide dispersion that becomes 
characteristic of fixed-base relatives with the lapse of years 
merits separate mention The commodities that have a consist- 
ent long-period trend gradually dimb far above or fall far below 
the average relative prices Then the high relative prices of the 
first group come to exercise much more influence upon the posi- 
tion of the average itself than do the low relative prices of tlie 
second group. A 10 per cent change in the price of an article 
whose price has already doubled will count four times as much as 
a 10 per cent change in the price of an article whose price has 
dropped by half For most purposes, this development is to be 
regarded as a defect of the fixed-base series For commodities 
seldom gam m importance because of a great rise in price, on the 
contrary, the commodities that become cheaper are likely to be 
consumed and produced on an increasmg scale Against this 
danger of magnifying the influence of articles that are becoming 
costly and minimizing the influence of articles that are becoming 
cheap, no care in the selection of a base avails for long if the base 
be fixed 

Chain relatives have their drawbacks also. Makers of index 
numbers find them more laborious to compute than fixed-base 
series, since most of the actual pnees used as divisors change everj 
year And users of index numbers find a chain series difficult to 
interpret when they seek to know how much prices have risen or 
fallen over considerable periods of time Of course, chain rela- 
tives for successive years can be multiplied together to form a 
continuous series, but it is not easy to give the later members of 
the series a concrete meaning To know, for example, that 
in 1891 prices fell, on the average, o 2 per cent below their level in 
1890, that in 1892 they fell 4 4 per cent below their new level in 
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1891, and so on througli ups and downs on an ever-changing base 
for every year to 1915, enables one to make a senes begmning, 
say, with 100 m 1890 and running on with 99 8 in 1891, 95 4 in 

1892, etc., to some result for 1915 ^ But such a series does not 
enable one to say in terms of what a comparison is made between 
pnces in 1915 and in 1890 Any iixed-base series covering these 
years, on the contrary, would show the level of prices both in 
1890 and in 1915 m terms of a common denominator — namely, 
the level at which prices stood in the base period, whatever that 
was Hence it is an excellent plan to make from the original 
quotations two series of index numbers — one a chain mdex and 
the other a fixed-base series 

Even this combination, however, is far from meeting ah the 
needs of users of index numbers For certain users may require 
for special purposes accurate measuiements of price fluctuations 
in terms of the price level in any given month 01 year, or any given 
stretch of time in the whole period covered by the investigation 
If such users are few as compared with all the people who note 
or quote the popular index numbers, they are precisely the few 
most interested in price fluctuations and most likely to increase 
knowledge by their use of the figures But of course compilers 
cannot foresee what base periods would serve best all these special 
purposes, and they cannot be expected to work out index numbers 
on all the bases made possible by their original data It is there- 
fore highly desirable to have index numbers that can be shifted 
from one base to another both readily and accurately. 

It is this desideratum, in large part, that has led to the recent 
reaction against mdex numbers made by striking arithmetic 
means of relative prices and in favor of index numbers made by 
adding actual prices For the latter form of index, bemg a sum of 
dollars and cents, can be thrown into the form of a series of rela- 
tive prices upon any base that is desired, with slight labor and 
without inaccuracy, whereas arithmetic means of relative prices 
cannot consistently be shifted to a new base without recomputing 
the relative prices, commodity by commodity, and striking new 
averages from these new relatives. Such recomputations are so 
‘ For an example of this method, see pp 70-71. 
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laborious that a short method of shifting the base of this kind of 
index numbers is often practiced even by persons quite aware of 
the ambiguity of the new results This method consists in divid- 
ing the figures for other dates by the figures for the date desiied 
as base and multiplying the quotients by loo Of course this 
process results m a relative price of loo for the new base period, 
and the other figures look as if they showed average relative prices 
as percentages of prices at this period But there is no mathe- 
matical justification for assummg that results reached in this wa}^ 
must agree with results reached by recomputmg relative prices 
for each commodity on the new base For such recomputation 
usually alters considerably the relative influence exercised upon 
the anthmetic means by the price fluctuations of certain commod- 
ities Those articles which are cheaper in tlie new than in the 
old base period get higher relative prices and therefore increased 
influence Vice versa, articles that are dearer in the new base 
period get lower relative prices and therefore diminished influence 
Of course the short method of shiftmg the base, which retains the 
old relative prices, does not permit any such alteration in the 
influence exercised by the fluctuations of different commodities 
Hence the two methods of shifting the base seldom yield precisely 
the same results To present a series of arithmetic means shifted 
by the short method as showing what the index numbers would 
have been if they had been computed upon the new base is 
therefore misleading 

It is easy to arrange examples in which wide discrepancies 
appear between the results of the two methods of shifting the 
base But the difficult and the important thing is to find out 
how serious the discrepancies are m actual practice For to use 
mdex numbers effectively, it is often necessary to shift the base, 
and sometimes the short method must be followed, either because 
recomputation m full requires a prohibitive amount of labor, or 
because the onginal data necessary for recomputation have not 
been pubhshed The next table gives three pertinent examples 
In the first case when Sauerbeck’s mdex is shifted from 
1867-1877 = TOO to 1890-1899 = 100 the discrepancies are fairly 
regular and rather small both absolutely and relatively. In the 
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last case, when the same series is shifted to i860 = 100, the 
discrepancies are highly irregular from year to year, and are 
rather large both absolutely and relatively — several times 
exceeding 5 per cent of the recomputed figures. In the remaining 
case the discrepancies are small absolutely, though often large 
relatively to the recomputed figures, and also highly variable 
from year to year^ The conclusion which these experiments 
suggest is that the two methods almost always give different 
results, that the discrepancies are by no means constant from 
year to year in a given case, and that their magnitude both 
absolutely and relatively differs much from one case to another 
Hence it is well to avoid the short method of shifting bases when- 
ever possible; and when that method must be used, its results 
should not be treated as showing what the index number would 
have been had it been made originally on the new base 

The second of the preceding examples of discrepancies arising 
from the two ways of shifting bases merits especial attention 
because it refers to the new and important chain index number 
published by the Bureau of Labor Statistics in Bulletin No. 149 
All of the “ percentages of increase or decrease compared with 
each preceding year or month ” on pages 9 to 16 of Bulletin No. 
149 were made by dividing the 1890-1899 index number for each 
date by the corresponding index number for the preceding date 
Consequently these results are not precisely what the captions, 
under which they appear, suggest The fact that the discrep- 
ancies between the two sets of results are small, never exceeding 
I 5 points in the scale of percentage changes, affords striking 
confirmation of a conclusion drawn in Section III from the dis- 

‘ The disCTepancies shown ui the table do not result wholly from the mathemati- 
cal inconsistency of the short method, but partly from the fact that when an index 
number is shifted to a new base by recomputation in full it is commonly impossible 
or undesirable to utilue all the ongmal data Some commodity, for example, may 
not be quoted for the dates used as the new base, and therefore has either to be 
dropped or mtroduced at a later date by means of some doubtful assumption as to 
what its pnce would have been had it been quoted for the full penod Of course 
this observation makes the objection to using the short method stronger rather than 
weaker. It means that this method often leads the statistician into uses of the 
ongmal data which he would have avoided had he undertaken the recomputation 
of the index number. 
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tribution of price variations ^ Because vanations from prices in 
the preceding year are highly concentrated about a central 


Tabi^b II ExAinpuas op Discrepancibs between Resotts of Two Methods 
OF Shifting Bases on which Index Ndmbbks are Competed 

(Arithmetic means) 



tendency, while variations from the prices of a remoter period aie 
widely scattered, it was argued that the measurement of price 
changes is easy in proportion as the time during which these 
' Bidkknof tite Untied Slates Bureaw of Labor SlaltsUcs, No 173, pp. 10-24 [Ed ] 
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changes have been accumulating is short So, now, we find that 
dissimilar methods of manipulating the same data yield nearly 
the same results when they are applied to the easy problem of 
making a chain index number 

The use of the short method in making the new chain indexes 
was the natural result of a practice begun by the bureau in 1908 
— a practice that illustrates, from another angle, the problem of 
clnftirig bases In that year ii new commodities were introduced 
into the bureau’s index number Since quotations were not 
secured for these commodities prior to 1907, relative prices could 
not be computed for them on the 1890-1899 base How, then, 
could these new articles be included in the index numbers of the 
groups affected ? The bureau solved this problem by (i) com- 
puting relative prices for both the new and the old commodities 
in 1908 on the basis, prices in 1907 = 100, (2) averaging these 
relatives, and (3) shifting these new index numbers for 1908 from 
the 1907 base to the 1890-1899 base This shift was effected by 
multiplying the group mdex numbers for 1908, on the 1907 base, 
by the group index numbers for 1907, on the 1890-1899 base 

The process may be illustrated from the group of farm products 
The index number for this group in 1907, on the base, prices in 
1890-1899 - 100, was 137 I, while in 1908, on the base, prices in 
1907 = 100, the index number was 97 i The bureau assumed 
that since prices of farm products in 1908 were, on the average, 
97 I per cent of their prices in 1907, and since their prices in 1907 
had been 137. i per cent of their prices in 1890-1899, therefore 
prices in 1908 were 97.1 per cent of 137 i per cent of prices in 
1890-1899, that is, 133 I per cent of prices in 1890-1899 By 
repeating this process in later years, the bureau forged its suc- 
cessive chain indexes from 1908 to 1913 into a continuous senes 

The ments and defects of series made in this fashion have 
already been canvassed The one fact important foi present 
purposes is that the results of this method, however excellent in 
other ways, do not agree with results worked out on a fixed-base 
system. Hence the bureau’s present index numbers of farm 
products, foods, and lumber and building materials — the three 
groups into which new commodities were introduced — are not 
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accurately comparable in i9o8-i9r3 either with its figures for 
these same groups in 1890 to 1907, or with its 1908-1913 figures 
for the six remaining groups Even the general index number of 
all commodities is affected appreaably by the admission of the 
inconsistent elements into the grand totals from which averages 
were struck 

The question remains How much difference did the change in 
method make ? To answer one must find a better way of intro- 
ducing the II new commodities into the old list To effect this 
mtroduction, some assumption is necessary concerning the re- 
lation of their prices in 1907, the first year for which quotations 
were obtained, to their unknown pnces in the base period Per- 
haps the bureau’s implicit assumption that the 1907 index number 
of the old commodities on the 1890-1899 base should be taken 
as the starting point for computing relative prices for the new 
commodities is as defensible as any other guess that can be made 
If this guess be accepted, the relative prices for the four new farm 
products should be computed on the base, actual prices in 1907 = 
137 I , for the SIX new foods on the base, actual prices in 1907 = 
1178, and for the one new kmd of lumber on the base, actual 
pnces in 1907 = 146 9 Then the relatives for the new commod- 
ities can be added to and averaged with the relatives for the old 
without more ado If this metliod be applied to farm products the 
result is an index number for 1908 of 133 4, whereas the bureau’s 
method gives 133 i In the case of foods we get 121 5 instead of 
the bureau’s 120 6, and in the case of lumber and building 
materials 131 8 instead of 133 i 

Now the discrepancies between these two sets of results for 1908 
seem small. But the bureau soon made them large, by building 
Its index for 1909 on the discrepancy for 1908, again building in 
1910 on the discrepancy accumulated in 1908 and 1909, and so on 
By 1913 the results of the two methods for farm products are 
far apart, the two figures for food products and for lumber 
and building materials are seriously at variance, and even the 
general index numbers for all commodities show a difference of 
4 2 points, 
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The Numlers and Kinds of Commodities Included 
Since the earher makers of index numbers had to use such price 
quotations as they could find, the problems how many and what 
kinds of commodities to include were practically solved for them 
As Professor Edgeworth remarks, “ Beggars cannot be choosers ” 
Paucity of data still hampers contemporary efforts to measure 
variations of prices in the past; but the compilers of index num- 
bers for current years have a wider range of choice The scope of 
their data is limited not by the impossibility but by the expense 
of collecting quotations And m the case of governmental bureaus 
or finanaal journals the limits set by expense are neither narrow 
nor rigid. Such organizations can choose many commodities if 
they wiU oi content themselves witli few 
One principle of choice is generally recognized Those commod- 
ities are preferable that are substantially uniform from market 
to market and from year to year. Often the form of quotation 
makes all the difference between a substantially uniform and a 
highly vanable commodity For example, prices of cattle and 
hogs are more significant than prices of horses and mules, because 
the prices of cattle and hogs are quoted per pound, while tlie 
prices of horses and mules are quoted per head. 

It IS often argued that the application of this common-sense 
pnnciple rules out almost all manufactured goods, because such 
articles are continually being altered in quality to suit the techm- 
cal exigencies of new industrial processes or the varying tastes of 
consumers But minor changes in quahty, provided their occur- 
rence IS known, do not necessarily unfit a commodity for inclusion 
When the brand formerly sold is replaced by a variant it is usu- 
ally possible to get over-lapping quotations for the old and new 
qualities during the time of transition Then tlie new scries may 
be spliced upon the old by means of the ratio borne by the price of 
the new grade to the price of the old grade in the years when the 
substitution is made Statisticians willmg to take the extra 
precautions and trouble involved by such operations can legiti- 
mately include not only a large number of staple raw materials 
and their simplest products, but also an even larger nu m ber of 
manufactured goods. 
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Some of the modem index numbers, accordingly, have long 
hsts of commodities Dun’s mdex number seems to be built up 
from 310 series of quotations, the official Canadian index nmnber 
includes 272 articles, the Bureau of Labor Statistics’ index num- 
ber for 1913 had 252, and the new weighted index number for 
1914 contams 297 quotations of 201 distinct articles On the 
other hand, many of tlie best-known index numbers use less than 
50 series of quotations Forty-five is a favorite numbei, largely 
because of the high reputation early established by Sauerbeck’s 
English series The British Board of Trade’s series, the new 
official French series, the New Zealand series, Von Jankovich’s 
Austrian senes, and Atkinson’s series for British India, all have 
just 45 commodities, while the new series of the London Econo- 
mist and the relative prices pubhshed by the Impenal Statistical 
Office of Germany include 44 articles Even shorter lists are 
often used For example, Schmitz’s German series has only 29 
commodities, the New York Annalist series, 25, and Gibson’s 
series, 22 Private investigators working with limited resources 
sometimes confine themselves to a bare dozen commodities, or 
even less ^ 

These differences of practice raise important questions of 
theory Does it make any substantial difference in the results 
whether 25 or 50 or 250 commodities be included — provided 
always that the lists be well chosen in the three cases ? If differ- 
ences do appear in the results, are they merely haphazard, or are 
tliey significant differences ? If theie are significant differences, 
whicli set of results is more valuable, that made fiom the long or 
from the short lists ? And what does the pro\iso that the lists be 
well-chosen mean ? In short, do the mdex numbers including 
hundreds of commodities possess any real advantages over those 

^ These slatenients refer to the number of senes of relative prices averaged to get 
the final results as now picsented Often two or more dilferent vaneties of an im- 
portant article are counted as separate commodities, and, on the other hand, the 
relative pnces of slightly different articles are sometimes averaged to make one of 
the series which enters into the final averages In view of the diversity of practice 
m this respect, a perfectly consistent counUng of the number of distinct “ commod- 
ities ” included in tlie general senes is impossible Moreover, tlic figures are often 
published with such imperfect explanations as to make the counting of the com- 
modities mcluded doubtful or impossible on any mterpretation of that term 
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including 50 or 25 to compensate for the greater trouble and 
expense of eonipihng them ? 

The best way to answer these questions is to experiment with 
large and small mdex numbers, made on a strictly uniform plan 
for the same country and the same years Table III presents six 
such index numbers which differ only in respect to the number 
and Ifind of commodities included The first colmnn includes all 
the commodities quoted by the Bureau of Labor Statistics, except 
the 1 1 whose prices do not run back of ipoSd Many of tlie com- 
modities in this list are merely different varieties of the same 
article, for example, there are two kinds of corn meal, four kinds 
of leather, six kinds of women’s dress goods, eleven kinds of steel 
tools, etc The second colimin gives an index number in which 
all such groups are represented by single averages, so that the 
number of senes which enter directly into the final results is cut 
down to 145.* The third column, which includes 50 commodities, 
is made up from the list adopted for the Gibson mdex number in 
its onginal form.^ The fourth series is made from the pnees of 
20 pairs, each commodity being given in two forms, raw and 
manufactured, e. g , barley and malt, cattle and beef, copper 
ingots and copper wire, etc. The last two columns contain index 
numbers each made from the prices of 25 important articles 
selected at random, the two lists having no items m common ^ 

Now, these six mdex numbers, large and small, certainly have a 
strong family lilceness The great movements of American prices 
since 1890 stand out boldly in them all — tlie heavy fall of pnees 
in 1890-1896, the distinctly greater lise in 1896-1907, the sharp 
decline in 1908, the recovery m 1909, and the wavering course in 
1910-1913 If index numbers could pretend to nothing more 
than to show roughly the trend of price fluctuations, then it 
would indeed raattei httle whidi of these series were used. Eitlier 

^ To facJitate comparison, dedmais have been dropped and the mdex for each 
year rounded off to the nearest whole number Further, the results for 1908-1913 
are changed for the reasons explained on pp. 70-71 Regarding the dianges m the 
number of commodities mduded, see BuUetm No 149, p. 11 

* For the list of 145 commodities see BvilUtn of the Umled Stales Bureau of Labor 
Slaltshcs, No, 173, p 47. [Editor ] 

=> Ibid. * Ibid 
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Table III Six Index Numbers for the United States made from 
Quotations for Different Numbers or Commodities, by Years, 
1890 TO 1913 
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II2 

1 18 

1S92 

106 

106 

105 

loS 

103 

II2 

1893 
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-27 
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1907-1908 
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- 9 
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+ 8 
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49 
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of the sets including only 25 commodities would serve that 
limited purpose as well as the set containing nearly ten times 
as many commodities, though doubtless the longer lists would 
command more confidence 

But the very success with which index numbers, even when 
made from scanty and dissimilar data, bring out the broader 
features of price movements encourages one to hope, from this 
device, for more than an indication of the direction and a rough 
approximation to the degree of change Instead of concludmg 
that an easy compilation, based on a few senes of quotations 
“ will do,” we may hope that careful work covering a wide field 
will enable us to improve upon our first results and attain 
measurements that have a narrow margin of error 

When we make these more exacting demands upon our six index 
numbers we attach importance to the fact that their general 
similarity does not preclude numerous differences of detail For 
example, two series indicate that prices rose in 1891, one indicates 
that prices did not change, and three mdicate a fall, three put 
the lowest point in 1896, one in 1897, and two make the price 
level the same in these years; one series shows a rise in 1901, 
five show a fall, in 1913 again one series indicates a rise of prices, 
three indicate a fall, and two indicate no change; the general 
level of pnees m the final year is made to vary between an average 
rise of 30 per cent and one of 42 per cent above the level of 1890- 
1899; there is also a difference in steadiness, the small senes 
fluctuating through a wider range than the large ones, etc 

To what are these discrepancies due ? Are they dismeditable 
to the large series, or to the smalt ones, or to neither set ? Can 
they be accounted for except as the results of random diffeiences 
m sampling ? 

If an index number made from the wholesale prices of 25, or 50, 
or 230 commodities can measure approximately the changes in all 
wholesale prices, it must be because the known fluctuations in 
the prices of these selected commodities are fair samples of tlie 
unknown fluctuations in the prices of the vastly larger number of 
other commodities for which quotations are not collected Now 
if (i) the price fluctuations of each commodity that is bought and 
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sold were strictly independent of the price fluctuations of every 
other commodity, and if (2) each commodity had just the same 
importance as an element in the general system of prices as every 
other commodity, then any series of price quotations collected at 
random would be a fair sample for determining the average 
changes in the wholesale prices of commodities m general. Of 
course, the larger the number of commodities included, the more 
trustworthy would be the index number In Table HI, for ex- 
ample, the first index number would be adjudged the best, and 
the divergencies between it and its fellows would be held to result 
from the scantier material from which the latter are made 

In fact, however, the situation is by no means so simple, 
because neither of the above-mentioned conditions holds true 
Commodities are far horn being all of the same importance as 
elements m the whole system of prices With the complications 
aiismg from this fact the section on the problems of weighting 
wiU deal Neither are the price fluctuations of different commod- 
ities independent of each other On the contrary, the price 
changes of practically every commodity in the markets of tlie 
whole country are causally related to the changes m the prices of 
a few or of many, perhaps in the last resort of all other commod- 
ities that are bought and sold Most of these relations are so 
sUght that they cannot be traced by statistical methods But 
certain bonds are so close and so strong that they establish 
defimte groups of related prices which fluctuate in harmony with 
one another and which differ in definable ways from the fluctua- 
tions of other such groups. The present task is to show the exist- 
ence of these groups and the effects which they exercise upon 
index numbers. 

First, the price fluctuations of a raw material are usually 
reflected in the prices of its manufactured forms. Hence to quote 
in some cases both the raw material and several of its finished 
products, and to quote m other cases the raw material alone, 
assigns certain groups of related prices a larger influence upon the 
results than is assigned the other groups. When the aun is to 
secure a set of samples which fairly represent price fluctuations as 
a whole, the existence of these groups must be taken into account. 
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Neglect on this score may give a misleading twist to the final index 
numbers A celebrated case in point is that of the Economist 
index number in 1863-1865 Out of the 22 commodities included 
in the Economist's list as then constituted 4 consisted of cotton 
and its products Hence when the blockade of Southern ports 
during tlie Civil War raised the pnce of cotton, the Economist 
index numbers grossly exaggerated the average rise in the price 
level, as appears from the following comparison between the 
Economist’s results for 1860-1S65 and the corresponding English 
figures compiled by Sauerbeck ^ 




Sauerbeck’s 
inite number 


1860 

1861 

1862 

1863 

1864 

1865 


log 

136 

I4S 

136 


100 

106 

109 

112 

106 


Directly opposing tire relations which unite the prices of 
finished goods with the prices of their raw materials is a second 
set of influences which make the price fluctuations of manufac- 
tured goods considered as a group charactensLically different 
from the price fluctuations of their raw materials considered as a 
separate group. Table IV presents several sets of index numbers 
designed to throw these characteristic differences into high relief 
The first two columns compare the relative prices of tlie 49 raw 
materials quoted by the Bureau of Labor Statistics and of the 
183 to 193 more or less manufactured commodities in its hst. 
The second pair of columns contains index numbers made from 
the prices of 20 raw materials and of 20 products manufactured 
from these same materials. Then come three columns giving 
index numbers made from the prices of five great staples at three 
successive stages of manufacture: Wheat, flour, and bread; 
cotton, cotton yams, and cotton textiles, wool, worsted yarps, 

1 To make the comparison as fair as possible, both senes are here rin cn, not in 
their onginal form, but recomputed on a common basis. See Wholesale Prttes, 
Wages, and Trans^ortal'wn, report by Mr, Aldnch from the Committee on Fmance, 
March 3, 1893, sad Cong., sd scss., Senate Report No. 1394, Part I, pp. 226 and 255 
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and woolen textiles, pig iron, steel billets, and steel tools, hides, 
leather, and shoes The later sections of the table give the data 
for each of these last-mentioned groups separately These several 
comparisons establish the conclusion that manufactured goods 
are steadier m price than raw matenals The manufactured 
goods fell less in 1890-1896, rose less in 1896-1907, again fell less 
in 1907-1908, and rose less in 1908-1913 Further, tlie manu- 
factured goods had the narrower extreme range of fluctuations, 
the smaller average change from year to year, and tlie slighter 
advance in price from one decade to the next It follows that 
index numbers made from the pnces of raw materials, or of raw 
materials and slightly manufactured products, must be expected 
to show widei osallations than index numbers including a liberal 
representation of fimshed commodities. 

Third, there are characteristic differences among the price 
fluctuations of the groups consisting of mineral products, forest 
products, animal pioducts, and farm crops Table V presents 
index numbers for these four groups Fifty-seven commodities 
are included, all of them raw materials or slightly manufactured 
products.^ Here the striking feature is the capricious behavior of 
the pnces of farm crops under the influence of good and bad 
harvests. The sudden upward jump in theii prices in 1891, 
despite the depressed condition of business, their advance in the 
dull year 1904, their fall in the year of revival 1905, thdr failure 
to advance in the midst of tlie prosperity of 1906, their trifling 
decline during the great depression of 1908, and their sharp rise 
in the face of reaction in 1911 are aU opposed to the general trend 
of other prices The prices of animal products are distinctly less 
affected by weather than the prices of vegetable crops, but even 
they behave queerly at times, for example m 1893 Forest- 
product pnces are notable chiefly for maintaimng a much higher 
level of fluctuation in 1902-1913 than any of the other groups, a 
level on which their fluctuations, when computed as percentages 
of the much lower pnces of 1890-1899, appear extremely violent 
Finally, the prices of minerals accord better with alternations of 

1 For list see BuUelin of the Umted Slates Bureau of Labor Statrskcs, No 173, 
p. 58. [Editor.] 
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Table V. Index Ndkdees made from Phic 3 es of Mineral, Forest, Animal, 
AND Farm Products, bx Years, 1890 xo 1913 
[Data from the Bulletm of the Bureau of Labor Statistics, No 149] 


(Arithmetic means Average pnces m 1890-1899 = 100) 
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prosperity, crisis, and depression than any of the other groups. 
And the anomahes that do appear — the slight rise in three years 
(1896, 1903, and 1913) when the tide of business was receding — 
would be removed if die figures were compiled by months For 
the trend of mmeral prices was downward in these years, but the 
fall was not so rapid as the use had been in the preceding years, 
so that the aimual averages were left somewhat higher than 
before An index number composed largely of quotations for 
annual crops, then, would be expected at ii regular intervals 
to contradict capriciously the evidence of index numbers in 
which most of the articles were mmeral, forest, or even animal 
products 

Fourth, there are characteristic differences between the price 
fluctuations of manufactured commodities bought by consumeis 
for family use and the price fluctuations of manufactured com- 
modities bought by business men for industrial or commercial use 
Such at least is the story told by Table VI The data employed 
here are quotations for 28 articles from the Bureau of Labor 
Statistics’ list that rank distinctly as consumers’ goods and 28 
that rank as producers’ goods Though consisting more largely 
of the erratically fluctuating farm products, the consumers’ 
goods are steadier in price than the producers’ goods, because the 
demand for them is less influenced by changes in business 
conditions 

Oilier groups of related prices having specific pecuharities of 
fluctuation doubtless exist, but the analysis has been carried far 
enough for the present purpose That purpose is to show how the 
existehce of groups of prices which fluctuate in hannony with each 
other and at variance with other groups affects index numbers in 
general and in particular the six index numbers for the United 
States given in Table III To apply the knowledge gained from 
the preceding analysis to the eiqplanation of the differences among 
these six index numbers is not difficult when once the commodities 
included in each index number have been classified on the basis of 
the groups which have been examined 

Fiist, the list of commodities used by the Bureau of Labor Sta- 
tistics includes 29 quotations for iron and its products, 30 quota- 
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Tabus VI Index Numbers made from Prices of Consumers’ Goods and 
Producers’ Goods, by Years, 1890 to 1913 
[Data from Bulletin of the Bureau of Labor Statistics, No 149] 


(Anttanetic means Average prices m iSgo-iSpo = 100) 
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tions for cotton and its products, and 18 for wool and its products, 
besides 8 more quotations for fabrics made of wool and cotton 
together. On the odier hand it has but 7 series for wheat and its 
products, 8 for coal and its products, 3 for copper and its products, 
etc The iron, cotton, and wool groups together make up 85 
series out of 242, or 35 per cent of the whole number. The same 
three groups furnish 36 (or 25 per cent) of the 145 series in the 
second index number in Table III Similarly, cotton, wool, and 
wheat, or coal, or cattle, with their products, make 20 per cent of 
the senes in the third index number. 

Does this large representation of three staples distort these 
index numbers — particularly the bureau’s series where the dis- 
proportion is greatest ? Perhaps, but if so the distortion does 
not anse chiefly from the undue influence assigned to the price 
fluctuations of raw cotton, raw wool, and pig iron. For, contrary 
to the prevailing impression, the similanty between the price 
fluctuations of finished products and their raw materials is less 
than the similarity between the price fluctuations of finished 
products made from different materials Such at least is the testi- 
mony of Table IV. As babies from different families are more hke 
one another than they are like their respective parents, so here 
the relative prices of cotton textiles, woolen textiles, steel tools, 
bread, and shoes differ far less among themselves than they differ 
severally from the relative prices of raw cotton, raw wool, pig 
iron, wheat, and hides. Hence the inclusion of a large number of 
articles made from iron, cotton, and wool affects an index number 
mainly by increasing the representation allotted to manufactured 
goods What materials those manufactured goods are made from 
makes less difference in the index number than the fact that they 
are manufactured. To replace iron, cotton, and woolen products 
by copper, linen, and rubber products would cliange the results 
somewhat, but a much greater change would come from replacing 
the manufactured forms of iron, cotton, and wool by new vaneties 
of their raw forms. 

Two practical conclusions of moment to both the makers and 
the users of index numbers are established by this section, (i) To 
make an index number that measures the changes in wholesale 
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prices at large, samples must be drawn from all the various groups 
that behave m peculiar ways (2) In using an mdex numb er made 
by others, one must study the list of commodities included criti- 
cally with these groups in mind to know what it really does 
measure 

The first conclusion seems to contradict a rule often practiced 
and sometimes preached Most of the middle-sized mdex num- 
bers are confined to raw materials and shghtly manufactured 
goods Most of the small index numbers are confined to foods 
alone The makers of both sets argue that their series are more 
“ sensitive ” and therefore better measures of price changes than 
the larger series, which are loaded down with a mass of miscella- 
neous manufactured goods And many users of index numbers 
seem to prefer a series like Sauerbeck’s with only 45 commodities, 
or even one like the Annalist’s with only 25 commodities, to one 
like that of the Bureau of Labor Statistics with five or ten times 
the number 

Critics who take this stand usually assume tacitly that the pur- 
pose of an index number is to serve as a “ business barometer,” or 
to measure changes in “ the cost of living ” If these aims were 
always clearly realized by the critics and clearly stated for their 
readers the room left for differences of opimon would be narrow 
In Table III the mdex number with 145 commodities shows itself 
a more sensitive and on the whole more faithful barometer of 
changing business conditions during the 24-year period from 1890 
to 1913 than the official senes with 242 commodities,^ and the 
preceding analysis shows that the sluggishness of the laigei index 
number is due chiefly to its proportion of manufactured goods 
For this particular purpose, then, a series modeled after Sauer- 
beck’s has strong claims to preference over one including a larger 
number of commodities Indeed, in the hght of the preceding 
discussion one might carry the process of exclusion much further 
and throw out of the business barometer not only manufactured 
goods but also all farm crops, on the ground that tlieii prices 
depend on the eccentricities of the weather, and most forest prod- 
ucts, on the ground that their prices are rising so fast as to 
1 Compare page 97 
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obscure the effects of bad times, etc But clearly such exclusions, 
while they might make the resulting figures more responsive to 
changes in busmess conditions, would also make the figures less 
acceptable as a measure of changes m prices as a whole. The 
sluggish movements of manufactured goods and of consumers’ 
commodities in particular, the capricious jumping of farm prod- 
ucts, the rapidly increasmg dearness of lumber, etc , are all part 
and parcel of the fluctuations which the price level is actually 
undergoing Consequently, an mdex number which pretends to 
measure changes in the general level of prices cannot logically 
reject authentic quotations from any of these groups Every 
restriction in the scope of the data unphes a hmitation in the 
significance of the results. 

Probably the most lUummating way of presentmg an index 
number that aspires to cover the whole field of prices at wholesale 
would be to publish separate results for the groups that have 
characteristic differences of price fluctuations, and then to publish 
also a grand total mcluding all the groups. The groups to be 
recognized and the distribution of commodities among tliem is a 
difficult matter to decide Doubtless intensive research along the 
lines here followed would suggest the desirability of furtlier sub- 
divisions and perhaps the re-ahgnment of the whole classification 
But, as matters stand, the most significant arrangement seems to 
be (i) a division of all commodities into raw and manufactured 
products, (2) the subdivision of raw commodities into farm crops 
and animal, forest, and mineral products, (3) the subdivision of 
manufactured products according as they are bought mainly for 
personal consumption, mainly for business use, or largely for both 
purposes It would also be mteresting in a supplementary table 
to bring together mdex numbers for the leadmg raw matenals and 
the products manufactured from them 

This classification is based upon differences among the factors 
affectmg the supply of and the demand for commodities that 
belong to the several groups — that is, upon differences among 
the factors which determine prices If we wish our index numbers 
to help toward an understanding of changes in the price level, a 
classification along these causal lines promises the most illumi- 
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nating results; but it is not the basis of dassification usually 
adopted 

In most large index numbers the commodities are divided 
among several classes, but these classifications seldom possess 
logical consistency Among the nine groups recognized by the 
Bureau of Labor Statistics, for example, one group, “Farm prod- 
ucts,” emphasizes the place of production, four groups, “ Food, 
etc ,” “ Fuel and lighting,” “ Lumber and building matenals,” 
and “ House-furnishing goods,” emphasize the use to which com- 
modities are put, three groups apply a double criterion, use and 
physical character of the goods, namely, “ Cloths and clothmg ” 
(which includes such articles as 2-bushel bags), “ Metals and 
implements,” and “ Drugs and che m icals ”, the remaining group 
is frankly styled “ Miscellaneous.” Such a classification is not 
without usefulness, for there doubtless are readers especially 
interested in the prices of, say, all thmgs that are raised on farms, 
and others who care especially about the prices of thmgs used to 
furnish houses, or things that can be classed together as drugs and 
chemicals whether they are used chiefly as medicines or to make 
farm fertilizers But if a classification of this empirical character 
is maintamed, it might with advantage be accompamed by a 
classification that throws more hght upon the workings of the 
complex system of prices 

As for the small series made from the prices of foods alone or 
from the prices of any single group of commodities, it is clear that, 
however good for special uses they may be, they are untrust- 
worthy as general-purpose mdex numbers 

A food mdex number, then, is hkely at any time to give a 
wrong impression regardmg the shifting of prices in general and 
IS especially treacherous as a busmess barometer Nor can such 
an mdex when made from wholesale prices be trusted to show 
changes in the “ cost of living ”, for hvmg expenses are made up 
of retail puces, and fluctuations m retail prices do not follow 
closely those in the wholesale markets 

The second conclusion which this section estabhshes is that 
large index numbers are more tiustworthy for general purposes 
than small ones, not only in so far as they include more groups of 



BUSINESS STATISTICS 


related prices, but also in so far as they contain more numerous 
samples from each group What is characteristic m the behavior 
of the prices of farm crops, of mineral products, of manufactured 
wares, of consumers’ goods, etc — what is characteristic m the 
behavior of any group of prices — is more likely to be brought out 
and to exercise its due effects upon the final results when tlie 
group IS lepresented by lo or 20 sets of quotations than when it is 
represented by only one or two sets The basis of this contention 
is simple In every group that has been studied there are certain 
commodities whose prices seldom behave m the typical way, and 
no commodities whose prices can be trusted always to behave 
typically Consequently, no care to include commodities belong- 
ing to aU the important groups can guarantee accurate results, 
unless care is also taken to get numerous representatives of each 
group 

Even here the matter does not end The different groups that 
have been discussed, the other groups that might have been dis- 
cussed, and the commodities tliat are included within the several 
groups differ widely in importance as elements in the system of 
prices To these differences, and to the methods of making them 
count in index numbers, we must now turn 

Problems of Weighting 

It is customary to distinguish sharply between “ simple ” and 
“ weighted ” index numbers When an effort is made to ascertain 
the relative importance of the various commodities included, and 
to apply some plan by which each commodity shall exercise an 
influence upon the final results proportionate to its relative 
importance, the mdex number is said to be weighted. When, on 
the contrary, no such effort is made, but every commodity is 
taken just as it comes and supposedly allowed j'ust the same 
chance to influence the result as every other commodity, the index 
number is said to be unweighted, or simple. 

In unweighted senes, however, it is seldom true that every com- 
modity has just the same chance to influence the result as every 
other commodity. For example, in Bradstreet’s index the 
influence of every article upon the result varies as its price per 
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pound happens to be large or small. Again, the decisive objec- 
tion to making index numbers by merely adding the ordinary 
commercial quotations for different articles is that these nomi- 
nally simple series are in fact viaously weighted series. Nor 
does the substitution of relative prices for actual puces assure an 
equal chance to every article For instance, in its famous report 
of 1893, the Senate Committee on Fmance presented three whole- 
sale-price index numbers — one simple and two weighted, but in 
tlie simple series it included relative prices for 25 different kinds 
of pocket-kmves, giving this trifling article an influence upon the 
result more than eight times greater than that given to wheat, 
corn, and coal put together Finally, even if one series of relative 
prices, and only one, be accorded each commodity, it does not 
follow that equal percentages of change m the pnce of every 
article will always exerase equal influence upon the results For, 
as shown above, when the relative prices are computed upon a 
fixed base and aveiaged by the use of arithmetic means, those 
commodities that have a long period upward trend m price will 
presently far outweigh m influence those commodities whose 
prices are declining 

Lack of attention to weighting, then, does not automatically 
secure a fair field and no favor to every commodity, on the con- 
trary, it results m what Walsh happily termed haphazard weight- 
ing 1 Indeed, when it is desired to give each commodity an equal 
chance to influence the results, great care must be taken, practi- 
cally a scheme of equal weights must be devised The real 
problem for the maker of index numbers is whether he shall leave 
weighting to chance or seek to rationalize it 

There are two excuses for neglect of weighting First, as has 
been shown in another connection, to collect satisfactory statis- 
tics showing the relative importance of different commodities is 

'■CM Walsh, The Measurement of General Estclumge-Vakte, pp 81 and 82 
Haphazard weighting is not necessarily the worst weighting, indeed, it often is 
better than the weighting which results from some systematic calculations For 
example, Bradstreet’s plan of using actual pnces per pound is certainly systematic, 
but the weightmg which this system involves is probably less defensible than the 
haphazard weightmg involved in most averages of the relative pnces of commodi- 
ties selected at random See p, 95. 
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extremely laborious and extremely difficult Second, there are 
high authorities who hold that the results turn out much the same 
whether or not formal weights are used ^ Certainly “ the weights 
are of much less unportance m determining an index number to 
prices than the prices themselves ” * But whether their impor- 
tance is negligible is a question best answered by a study of actual 
cases ^ 

The discrepancies here revealed between the averages with hap- 
hazard and with systematic weights seldom amount to 10 per 
cent of the results, except under the chaotic pnce conditions 
created by the greenback standard in 1862-1873 In many kinds 
of statistics a 10 per cent margin of error is not accounted large. 
But in making wholesale-price index numbers foi current years 
we may reasonably try to get not two, but three, sigmficant 
figures, and the third figure is usually altered in appreciable 
degree by the substitution of systematic for haphazard weights 
Even the large Canadian senes, with its 272 commodities, is 
shifted 9 S points, or more than 7 per cent, in 1912 by weighting 

If rational weighting is worth strivmg after, then, by what 
criterion shall the relative importance of the different commodities 
be judged ? That depends upon the object of the investigation 
If, for example, the aim be to measure changes in the cost of 
living, and the data be retail quotations of consumers’ commod- 
ities, then the proportionate expenditures upon the different 
articles as represented by collections of family budgets make 
appropriate weights If the aim be to study changes in the money 
incomes of fanners, then the data should be ” farm prices,” the 
list of commodities should be linuted to farm products, and the 
weights should be proportionate to the monetary receipts from 
the several products If the arm be to construct a business 
barometer, the data should be prices from the most representa- 
tive wholesale markets, the hst should be confined to commodities 
whose pnces are most sensitive to changes in business prospects 

Compare A L Bowley, ElenterUs of Statistics, 2d ed , pp 113 and 220-224 

“ Irving Fisher, The Purchasing Power of Money, revised edition, p 406 For 
further details see the papers by Edgeworth to which Fisher refers in his footnote 

’ An illustrative table is given on pp 74-75, Bulletin of the United States Bureau 
of Labor Statistics, No 173 [Editor ] 
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and least liable to change from other causes, and the weights may 
logically be adjusted to the relative importance of the commodi- 
ties as objects of mvestment If the aim be merely to find the 
differences of price fluctuation characteristic of dissimilar groups 
of commodities, or to study the influence of gold production or the 
issue of irredeemable paper money upon the way in which prices 
change, it may be appropriate to give identical weights to all the 
commodities If, on the other hand, the aim be to make a general- 
purpose index number of wholesale prices, the question is less 
easy to answer. 

One proposition, however, is clear The prevalent practice of 
weighting wholesale-price mdex numbers by figures drawn from 
family budgets is to be deprecated For family budgets do not 
show the importance of wheat and cotton, of petroleum and 
spelter, of tar and lime, of pig iron and hides, of brick and lumber, 
mdeed, to apply budget weights to half or more of the articles m 
any wholesale hst is impossible, or at best nonsensical And to 
pretend that wholesale-price mdex numbers when weighted on the 
basis of family expenditures show fluctuations in the cost of 
hvmg IS to overtax the creduhty of those who know and to abuse 
the confidence of those who do not 

Aflied to the family-budget method of weighting and yet vastly 
better for wholesale-pnce mdex numbers is the " aggregate 
expenditure ” method. Here an attempt is made to ascertain 
the aggregate sums of money laid out by the people of a whole 
country upon the articles quoted and to adjust their weights upon 
this basis Of course the country as a whole buys raw materials, 
as single famihes do not, and of course consumers’ commodities 
can be taken at their aggregate values in wholesale markets. 
Similar in net effect is the weightmg on the basis of consumption 
practiced by the British Board of Trade. For “ consumption is 
taken to mean any process by which the commodity is substan- 
tially changed m character In other words, consumption in 
manufacture is recognized as well as consumption by an indi- 
vidual.” 1 Somewhat different weights would result if quantities 

1 Report on Wholesale and Retail Prices in the United Kingdom in igos Lon- 
don, 1903, p 441 The accuracy of the statistics upon which the Australian and 
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or values produced were taken in place of quantities or values 
consumed Mr Walsh thinks it best to combine these two 
criteria — that is, to take “ either the total product or the total 
consumption according as the one or the other is the greater ” ^ 
Professor Irving Fisher prefers “an mdex number m which every 
article or service is weighted according to the value of it exchanged 
at base pnces in the year whose level of pnces it is desired to 
find ” “ On this system the weight assigned to each article would 
be affected by the number of times it changed hands on its way 
from producer to final consumer A variation of his plan is there- 
fore represented by the proposal to weight each article according 
to the quantity of it which enters into the country’s commerce, 
irrespective of the fiequency with which it changes hands 

The practical consequences of adopting these different systems 
of weighting may be illustrated by considei mg their application to 
cotton, com, and coffee m the Umted States Production weights 
would give cotton much greater importance than consumption or 
aggregate-eiqienditure weights, because so large a part of the 
American crop is exported and consumed abroad Exchange 
weights would be practically equivalent to production weights, 
because practically all the cotton grown is sold by the planters 
and enters into the commerce of the country, and very httle 
cotton IS imported On Professor Fisher’s plan, however, the ex- 
change weights would be some multiple of the production weights, 
depending upon the average number of American hands through 
which the cotton passed In the case of corn, production and 
consumption weights would substantially agree, for we import 
very little com and export but a very small percentage of the 
production On the other hand, exchange weights would be much 
less than either production or consumption weights, because a 
large part of the corn crop is never sold, but is consumed on the 
farms where it is grown In the case of coffee, production weights 
Bntish index numbers are based may be open to question Not the data, but the 
method is of mterest here 

i C. M Walsh, The Measurement of General Exchange-Value New York, 
190I1 P 95 

’ Irving Fisher, The Purchasing Pcmer of Money, revised edition, New York, 
*9I3 j PP 217 and 218, 
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would be practically zero, while consumption and exchange 
weights would correspond closely. 

We are helped toward a choice among these rivals by common 
agreement upon a shghtly different pomt In arranging any sys- 
tem of weights except Professor Fishei’s, double counting is to be 
avoided so far as possible For example, if cotton is counted at 
its full importance as a raw material, then cotton yams and later 
cotton fabrics made of the yam cannot be counted at their full 
importance without assignmg triple weight to the law cotton 
which is represented at these two successive stages of manu- 
facture. Now, if this sensible observation be applied to cases like 
those of corn, hay, etc , it casts the die in favor of exchange 
weights For if these articles, which are used largely by the 
original producers in making thmgs qmte different from com and 
hay (for instance, pork and beef), are counted at the full amount 
produced or consumed, and if their products (the pork and beef) 
are also counted at the full amount produced or consumed, there 
wiU be a great deal of double counting Not all but much of this 
duplication can be eliminated by counting only the amount of 
corn and hay sold by the producers and letting the rest of these 
articles produced and consumed get their pioper representation 
under the captions of pork, beef, etc 

If for this reason exchange appears a rather better criterion of 
importance than production, consumption, or a combination of 
the two, it remains only to decide whether the number of times a 
thmg is exchanged should be recognized Professor Irving Fisher 
had good cause to propose multiple counting, for he wanted an in- 
dex number of prices for constmcting the “ equation of exchange,” 
a mathematical expression of the necessary eqmvalence between 
the total volume of business done in a coimtry and the total vol- 
ume of payments effected by means of money and credit instm- 
ments Of course the oftener an article is sold and paid for the 
more important it is as a factor m this equation. But it does 
not follow that the economic importance of an article is greatly 
changed by reorganizing the cham of business enterprises that 
deal in it “ Integration of industry,” as expressed in our trusts, 
does not make pig iron less significant as an item in the country’s 
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economic life, except in the sense that it reduces the average 
number of transfers of ownership The quantity of the article 
that enters into exchange, then, irrespective of the number of 
turnovers, is probably the most satisfactory gauge of importance 
to apply in making general-purpose mdex numbers But any- 
one expeiienced in the search for statistical information will need 
no warmng that in the working out of weights along this hne 
many puzzhng cases will anse in which consistency will be diffi- 
cult to maintain, to say nothmg of wide gaps and many weak 
places m the existing data bemg revealed. 

Critical Valuation 

A just evaluation of our seven Amencan index numbers is not 
easy to make For a comparison has httle meaning unless it 
deals with all the important points at which the series differ 
And since no one series is superior to the others at all points a 
verdict cannot be rendered in a single sentence 

In the publication of actual prices, the Bureau of Labor Statis- 
tics and Bradstreet’s stand foremost The contribution they have 
thus made to the knowledge of prices possesses great and perma- 
nent value over and above the value attaching to their index 
numbers For, it is well to repeat, all efforts to improve index 
numbers, all mvestigations into the causes and consequences of 
price fluctuations, and all possibihty of making our pecuniary 
institutions better instruments of public welfare depend for their 
realization in large measure upon the possession of systematic 
and long-sustained records of actual prices And much of this 
invaluable material would be lost if it were not recorded month by 
month and year by year. 

Critical users of statistics justly feel greater confidence in 
figures which they can test than m figures which they must accept 
upon faith Hence the compilers of mdex numbers who do not 
pubhsh their original quotations inevitably compromise some- 
what the reputation of their series. They compromise this 
reputation stiU further when they fail to explain in fuU just what 
commodities they include, and just what methods of compilation 
they adopt,^ In the latter respect the Axmahst index number 

* Compare p 57 
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shares first honors with the Bureau of Labor Statistics’ series. 
Anyone who chooses to take the trouble can find what commod- 
ities are used, and how the final results are worked up from the 
raw material Bradstreet’s mdex number suffers a bit in com- 
parison because readers are not told which 96 commodities out of 
the 106 of which prices are published aie included in the index 
number, and because the method of reducing prices by the yard, 
the dozen, the bushel, the gallon, etc , to prices per pound is not 
fully explained Dun’s index number is more mysterious stiU, 
because neither the hst of commodities nor the weights apphed 
to each commodity are disclosed And Gibson’s present series 
also stands partly m the shadow because, while the Ust of com- 
modities IS known, the publishers state merely that these articles 
are weighted by Dun’s system 

With reference to weighting, Bradstreet’s index number takes 
low rank, for the plan of reducing all quotations to prices per 
pound grossly misrepresents tlie relative importance of many 
articles That figures made thus should give results in close 
agreement with the Bureau of Labor Statistics’ series is a remark- 
able demonstration of the abihty of index numbers to extract 
substantial truth even from unpromising matenals The agree- 
ment is all the more remarkable since the bureau’s series is also 
badly weighted, though in a different way and in less degree 
The revised bureau series is scarcely better than the original in 
this respect It is better in subslitutmg a smgle set of relatives for 
the articles of minor importance to which the original accorded 
several sets (for example, shirtmgs, sheetmgs, tools, window 
glass, etc ), but worse in cutting down the representation accorded 
to great staples (for example, pork, coal, pig iron, and leather) 
The Annahst index number follows the sensible, though rudi- 
mentary, plan of including two or three varieties of the most 
important articles, and only one of the less important The like 
can be said in favor of Gibson’s index number, both in its original 
and its present form, and in addition Gibson uses the Dun 
system of weights The latter system is, m theory, the nearest 
approach to a satisfactory plan of weighting made by any Ameri- 
can index number at present. Whether the practice is as good as 
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the theory is doubtful, to say the least, for anyone familiar with 
the defiaencies of American statistics of consumption must 
wonder whence the compilers derived then estimates of the 
quantities of 310 commodities “ annually consumed by each 
inhabitant” Moreover, what httle is known concerning the 
actual weights is not unobjectionable Fifty per cent of the 
total is too large a weight to allow to foods in a wholesale-piice 
series Even in the great collection of budgets of workingmen’s 
f am ilies made by the Commissioner of Labor m 1901 the aver- 
age expenditure for food was less than 45 per cent of total family 
expenditure, 1 and m wholesale markets, of course, many com- 
modities that are never directly consumed by families have great 
importance 

Dun’s index number is supposed to stand first in number of 
commodities included, but lack of definite information makes it 
impossible to judge whether its hst is well balanced The bureau’s 
list also IS long and contains samples of many different lands of 
goods, manufactured as well as raw, consumed for all sorts of 
purposes and produced under all sorts of conditions, but the 
representation accorded to different parts of the whole system of 
prices is certamly far from equitable Bradstreet’s list, while less 
than half as long as the bureau’s, seems better chosen. It is 
particularly strong in raw materials and rather weak in manu- 
factured goods The same remarks apply to Gibson’s original 
list, though it suffers m comparison by bemg about half the length 
of Bradstreet’s Finally, the present Gibson index number and 
the Annahst senes are confined to foodstuffs, and make no 
pretense of representing prices at large 

In the form of presenting results, Bradstreet’s set an admirable 
example, which was wisely followed by Dun’s Their sums of 
actual prices can readily be turned into relatives on any base 
desired, and hence can be made to yield direct comparisons be- 
tween any two dates The other senes, as averages of relative 
pnces on the 1890-1899 basis, caimotbe properly shifted without 
a detailed recomputation of the relative pnces of each commodity, 

^ Eighteenth Anmtal Report of the Commmtouer of Labor, 1903, p. 66 The data 
represented 25,400 families and 124,108 persons, both natives and immigrants 
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STATISTICAL INDICES OF BUSINESS CONDITIONS 
I Statistical Indices oe Business Conditions ^ 

By Melvin T Copeland 

It is the purpose of this article to discuss the use of statistics for 
indicating the trend of business conditions The first task is to 
ascertain what available statistics are symptomatic of business 
changes, the second to examine critically some of the methods 
by which statistics are bemg used at the present time for business 
forecasting, and the third to suggest an improved method The 
subject is large and the work is still in an experimental stage, 
hence all conclusions must be considered tentative 
This subject obviously is not merely academic, but of large 
practical mterest Bankers, financiers, and the heads of manu- 
facturing and mercantile enterprises must constantly study 
present conditions and future prospects Many manufacturers, 
for example, buy raw matenals and start manufacturing opera- 
tions months before the finished goods are placed upon the mar- 
ket Plans must be made and production regulated according to 
the conditions which such producers eiipect to encounter at a later 
time. If they err m judgment, they are placed at a disadvantage 
which may prove serious The maladjustment which occurs dur- 
mg a period of crisis may be disastrous If manufacturers and 
merchants can be forewarned, fewer will be caught unawares and 
the severity of the shocks will be alleviated 
It is now generally agreed by students of the subject that the 
ups and downs of busmess prosperity are due to deep-seated m- 
fluences, and business men are more and more giving up the long 
persistmg notion that changes m business conditions are caused 
primarily by tariff acts, pohtical happenings, or court decisions 

^ Quarterly Journal of Economcs, vol 29, pp 522-562 Reprinted by permission 
of tie Quarterly Journal of Economics. 
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More attention is being given to the symptomatic statistics cur- 
rently published in the financial journals, trade publications, and 
daily papers Some executives have statistical reports carefully 
prepared for their own businesses in order to make comparisons 
with previous periods and with the external statistics for other 
industries and trades 

The published statistics, although inadequate for a complete 
analysis, furnish ample material for experimentation Each set 
of statistics, however, requires careful exammation, some are 
worthless Moreover, of those statistics which appear to be reli- 
able barometers of business changes, only those which are avail- 
able daily, weekly, or monthly can ordmarily be used A busmess 
man wishes current information; for him statistics which are a 
year old are more 01 less antiquated And in studying long time 
fluctuations and the large trade cycles, annual figures are unsatis- 
factory because of theimpossibihty of determimng to what extent 
the figures represent the antecedents and to what extent they 
represent the effects of important events happening withm the 
calendar or fiscal year. The annual statistics for the years 1873, 
1893, and 1907, for mstance, are not properly comparable in a 
study of crises, since the panic of 1873 began in the middle of 
September, that of 1893 in May, and that of 1907 in October In 
die annual figures for these years the antecedents and the effects 
of the panics are thrown together m unequal proportions In 
most mstances a monthly basis of comparison seems to give the 
best results With these considerations in mind we can proceed 
to an exammation of the statistics 

Availaile Statistics 

(i) Imports of Merchandise The statistics for the value of 
merchandise imported into the United States correlate with busi- 
ness conditions ^ During periods of prosperity more raw mate- 
rials are bought for our manufactunng plants and the imports 
of finished goods for immediate consumption are also larger. 
During periods of depression, on the other hand, our purchases 

^ Import and export statistics are published m the Monthly Summary of Com- 
merce and Finance and m vanous finanaal journals 
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in foreign markets fall off Although the import statistics are 
affected by general changes in price level, short time comparisons 
can safely be made. Their most serious defect is in their sus- 
ceptibility to the influence of tariff changes, but this does not 
destroy their worth as an index to general conditions. „ 

In order to show the course of imports during a portion of a 
typical business cycle, the monthly statistics for the years 1903- 
08 have been plotted on Chart I Final conclusions cannot, of 



course, be drawn from statistics for so short a period, but for ex- 
perimental purposes these years seem to be representative. 
The general upward trend of the curve during the years of pros- 
perity immediately precedmg the cnsis of 1907 is noteworthy 
The effects of the crisis are shown m the ensuing decline. It is 
to be noted, also, that these statistics show a seasonal fluctuation, 
with a peak in March, due presumably to the importmg of mer- 
chandise for the spring trade, a sag in the summer, and another 
upward movement in the autumn caused by imports of merchan- 
dise for the holiday trade 

(2) Exports of Merchandise. For judging business conditions, 
the export statistics of the United States are much less useful 
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than the import statistics ^ The export statistics are, in them- 
selves, less rehable because of the greater percentage of error in 
the returns, they are not scrutinized by the customs inspectors 
and there is no adequate check upon the accuracy of the export- 
ers’ manifests. Furthermore, because of the predominance of 
raw materials and foodstuffs m our e:^ort trade, the volume of 
our exports depends largely upon conditions affecting demand 
from foreign countries The movement doe's not necessarily in- 
dicate the strength or weakness of the domestic situation The 
exports of manufactured goods tend to fall off with improvement 
in domestic demand and to increase during depression, when our 
manufacturers show them greatest interest in developing foreign 
trade The course of the export trade, 1903-08, is also shown on 
Chart I The marked seasonal fluctuation is due to the heavy ex- 
portation of raw cotton and other agricultural products during 
the late autumn and wmter months 

Balance of trade statistics, which show the difference between 
imports and exports, seem to me to have little significance There 
are so many invisible exports and imports that the balance of 
trade figures always involve a large element of uncertamty How 
great is the foreign mdebtedness upon which mterest payments 
are due ? Is the investment of foreign capital increasing or is the 
foreign indebtedness being paid off ^ What shipments of securi- 
ties are being made ? What transportation charges are to be 
paid ? No record can be kept of all these transactions, which 
have just as much influence as the visible merchandise shipments 
upon foreign exchange rates and the movement of specie 

(3) Immigration The statistics for immigration fluctuate m 
a general way with 1 msmess conditions in the United States An 
upward tendency was indicated, for example, durmg 1905, 1906, 
and 1907, and a marked reaction m 1908 The immigration fig- 
ures are of especial interest to certain manufacturers, since they 
give some indication of the increase in the supply of unskilled 
labor. Their significance as a general index, however, is lessened 

1 The export statistics for Great Bntau, on the contrary, are a particularly good 
index of conditions m that country, smce the Bntish manufacturers ate so largely 
dependent upon foreign markets 
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by the fact that the movement of immigrants adjusts itself only 
with more or less delay, according to information transmitted 
from this country to the foreigners before they leave their homes 
The net imimgration, that is the total number of immigrants less 
the number of emigrants, should be more significant, but the 
latter figures have been pubhshed only since July, 1907 A much 
more serious criticism of the use of nnmigration statistics as a 
busmess barometer is that they are influenced not only by con- 
ditions in the United States but by industrial, social, and political 
conditions in the countries whence the immigrants come At best 
these statistics could not show a veiy close approximation to 
actual changes in husiness conditions in this country At the 
present time, in consequence of the European war, all comparisons 
have become inconclusive ^ 

(4) Bank Cleanngs Because of the wide-spread custom of 
making payments by check, bank clearings give a fairly accurate 
index to the volume of business transactions Although influ- 
enced by general changes in prices, by bank consohdations, and 
by the spread of the check-using habit, bank clearings show 
approximately how much business is being done at any one time 
As a business mdex, the bank clearings for the United States 
exclusive of New York City are more significant than the total 
clearings The New York clearings, which constitute about one- 
half of the total clearings for the country, are so affected by the 
volume of speculative transactions upon the Stock Exchange that 
they should at least be considered separately. The clearings in 
other cities where stock exchanges are located are not a sufibciently 
large proportion of the total to necessitate their exclusion Bank 
clearings are not subject to wide fluctuations and do not indicate 
what is likely to take place in the future, but they do show in a 
general way what is taking place. The clearings statistics as re- 
ported by Bradstreet' s, the Commercwl and Financial Chronicle, 
and Dun’s Review differ slightly in detail but approximately agree. 

(5) Railroad Gross Earnings Railroad traffic fluctuates with 
the amount of business being done in the community. As an in- 

Imnugtation statistics are currently published in numerous periodicals and also 
m the Monthly Summary of Commerce and Finance 
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dex to the volume of trafl 5 .c, since tonnage figures are not currently 
available, 1 railroad gross earnings are commonly used Statistics 
for net earnings show the general financial condition of the roads, 
but are far less useful for general purposes than the gross earnings 
The latter are in the same class as bank clearmgs, showing what is 
taking place but foretelhng little of the future 
Because of the delay which occurs m securing reports from some 
of the companies, the total earnings for all the roads m the coun- 
try cannot advantageously be used m studymg busmess indices 
It is necessary, therefore, to take the earnings for a representative 
group of roads In the Commercml and Fmanc^al ChromcU sta- 
tistics for the earnings of a group of roads are given monthly 
These statistics are usually made up from prehminary returns and 
are thus, to some degree, subject to revision The most serious 
difficulty, however, which prevents the use, except for casual ob- 
servations, of such compilations as those of the Commercial and 
Fimncial Chronicle, is that the make-up of the group continually 
changes The number of roads included varies from month to 
month, yielding totals which usually can be compared only with 
the preceding month or with the corresponding month of the 
preceding year Mr Babson presents on his desk sheet a useful 
monthly table of the total gross earnings of ten rafiroads, always 
including figures for the same roads 

(6) Idle Cars From January, 1908, to November, 1914, the 
Ameiican Railway Association issued semi-monthly reports on 
the number of idle freight cars Since Febiuary i, 1915, monthly 
reports have been issued Although these reports have probably 
been of assistance to railroad officials by furnishing a guide to 
traffic demands and by enablmg them to secure a better balance 
of car supply, I am disposed to think that the statistics are much 
less reliable as a business index than has been commonly beheved. 

In the first place, the number of roads reporting has varied. 
On April i, 1914, the number of roads repoitmg was 190, on June 
I, 176, on October i, 204; and on November i, 192 Similar 
1 For a few years the Auientan Railway Assoaation has published a monthly 
bulletin, Staiment of Freight Car Balance and Performance, which gives, amongst 
other thmgs, the ton-miles of freight earned, but these buUetms appear several 
months late 
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variations appear for other months Further, in making any long 
time comparisons, the change in the capacity of the cars is also to 
be considered But neither of these factors is so fundamental as 
the irregularity m the number of new cars added from year to 
year The statistics for the number of freight cars idle cannot 
show the fluctuation in the volume of trafiic and, hence, the 
amount of busmess done, when the number of cars available for 
service itself fluctuates irregularly The number of idle cars de- 
pends not only upon the number actually in use, but also upon 
the number of new cars added and of old cars scrapped. The 
variations in the number of cars in service are shown by the fol- 
lowing table, compiled from the bulletins of the American Rail- 
way Association The wide divergencies in the number of new 
cars added during these years vitally affect the number of cars 
idle at any one tune, hence, without a statement each month of 


Revenue Feeight Cars 



Care Owned 
at End of 
Year 

Increase or 
Becrea^ Bur- 

Number^Idle 
Per Month 

Number 

Idle 

Smallest 

Number 

Idle 

1908 

2,077,764 

+ 78,843 

273,600 

408,900 

104,800 

1909 

2,049,01s 

- 28,749 

187,800 

321,800 

- 4,300^ 

1910 

2,162,444 

+• 113,429 

59,300 

138,100 

10,900 

I9II 

2,197.399 

+■ 34,955 

124,100 

198,500 

24,800 

1912 

2,207,516 

+ 10,117 

34,100 

113,100 

— 50,600 ‘ 

1913 

2,297,818 

-t- 90,302 

42,200 

79,400 

2,200 


» Shortage 


additions or withdrawals, idle car statistics should be used with 
extreme caution. The statistics as commonly published give us 
little clue as to the degree of change which has taken place 
(7) IVew Bmldmg Numerous cities now have building regu- 
lations and require that a permit be obtained from a buildmg com- 
missioner before construction may be commenced A record of 
these permits is kept, furnishing an index to building activity 
The figures, to be sure, indicate only the plans at the time that 
the permit is issued and do not show over how long a period the 
building operations will extend or what cessations of construction 
occur Nevertheless they should serve roughly as a general mdex 
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The financial papers regularly publish compilations of statistics 
for new building, but not in a form for continuous comparisons 
Bradsireei’s, for example, has a monthly table of new building 
statistics, but the number of cities mcluded varies from month to 
month, and occasionally the figures for some of the large cities 
are omitted, thus introducing a relatively large percentage of 
error. For this subject Mr. Babson also has a serviceable table 
on his desk sheet, which gives the value of the new building per- 
mits issued in twenty selected cities 

(8) Commodtly Pnces Prices of commodities tend to rise dur- 
ing periods of prosperity and to fall during periods of depression 
The most accessible general mdex for monthly changes m com- 
modity prices is that published by Bradstreet’s The index number 
is in the form of the “ total of the prices per pound of ninety-six 
articles,” mcluding breadstuffs, livestock, provisions, fruits, hides 
and leather, textiles, coal and coke, metals, oils, naval stores, 
building materials, chemicals and drugs, and miscellaneous. This 
method of computation permits such articles as silk cloth, which 
is light in weight and high in price, to exercise more influence 
on the totals than is exercised by the bulky staple commodities 
And, so far as I know, no explanation has ever been given of the 
methods of findmg the price per pound of eggs or per pound of 
oil Ninety-six pounds of such an mcongruous mixture is hard 
to imagine 

(9) Business Failures The frequency of business failures 
tends to vary inversely with general busmess conditions Dunng 
periods of prosperity bankruptcies diminish But as soon as 
depression sets in, the weaker firms, which have been able to hold 
on because of strong busmess conditions, fail in greater numbers. 
The statistics for business failures are a paiticularly sensitive in- 
dex and show to what extent liqmdation has progressed They 
aid m formmg a judgment as to when busmess recovery is to be 
anticipated 

Statistics for the number and habihties of busmess failures are 
published by both Dun’s Review and Bradstreet’s The figures 
from these two sources differ somewhat m detail but show die 
same general tendencies The statistics for the total liabilities of 
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failures are more commonly used than the statistics foi the num- 
ber of failures The liability figures, however, occasionally show 
a sharp increase ui consequence of a smgle heavy failure which, 
from the general point of view, does not deserve the weight thus 
given it Such experiments as I have made mdicate that the 
statistics of failures by number correlate more closely with other 
business indices.^ The statistics of busmess failures, like so many 
others, show a marked seasonal fluctuation, reaching their high 
point during the inventory months of December and January 
each year 

(lo) Stock Market Security quotations on the Stock Market 
fluctuate sensitively with every change and with every rumor of 
change m business conditions The prices of securities rise durmg 
periods of prosperity owing to general optimism and high divi- 
dends But when money rates begin to tighten, the stock market 
is one of the first indices to give warning of the coming crisis 
Beginning in January, 1907, for instance, there was an almost 
constant decline until after the panic, as is shown upon Chart II 
The curve mdicates the changes in the average price of twenty- 
five stocks on the New York Stock Exchange 

Several stock market barometers, or indices of security pnces, 
are published. I have used that of the Boston Transcr^pt Until 
the closmg of the Stock Exchange in July, 1914, this barometer 
gave daily the changes m the average price of twenty-five stocks, 
including eighteen railroads, one public service company, and six 
mdustrials. These were, on the whole, well-selected and repre- 
sentative The stock market index of the Wall Street Journal has 
been more commonly used for showing movements of security 
prices, but amongst the twelve industrials which it formerly 
mcluded there was one quotation for United States Steel pre- 
ferred, one for Umted States Steel common, one for United 
States Rubber preferred, and one for United States Rubber com- 
mon The weight thus given to steel and especially to rubber 
seems to have been unwarranted. Recently a quotation for 
My tentative condusion that the number of failures is the better mdex is sup- 
ported also by Mr D. R Little, editor of Dun’s Review, who states “ The number 
of failures reflects conditions more accurately than do the aggregate habilities ” 
Moody’s Magazine, February, 1915, p 79 
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General Motors Has been substituted for United States Rubber 
preferred 

The average monthly figures which are plotted on the chart 
were obtained by takmg an average of the Saturday quotations 
for each month. This average of the Saturday quotations vanes 



little from an average of all the days m the month and is fully 
representative 

The volume of transactions upon the New York Stock Ex- 
change IS also of some value as a busmess index Purely specu- 
lative influences or mampulation, however, may cause a rise or 
declme m the activity of the stock market, which does not corre- 
late with actual chai'ges m busmess prospects 

(i i) Money Rates The average rate on 60-90 day commercial 
paper selves as an index to money rates The curve for money 
rates on Chart III has been plotted from the monthly averages 
given by Professor Mitchell in his Business Cycles ^ This curve 
correlates closely with changes m busmess conditions, sagging at 
times of depression, rising gradually with increasing prosperity, 
1 Current figures for money rates are convemently published m the Commercial 
and Ftmnctal Chromcle 
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and then moving sharply upward durmg a crisis. It is one of our 
most useful mdices. 

(12) Bank Loans Banking statistics in general have been so 
affected by the introduction of the new Federal Reserve system 
that few comparisons can safely be made with the past Banking 
indices in the future can probably be worked out only after a new 



set of statistics has been accumulated For purposes of illustra- 
tion, however, the average loans of the New York Clearmg House 
banks may be taken The course of these loans, as indicated by 
monthly averages of the weekly figures given m the Commercial 
and Financial Chronicle, is shown for the years 1903-08 on Chart 
III It win be seen that the change from month to month is 
slight In fact the relative stabihty of these figures durmg the 
period of rising money rates in 1906-07 gives them a peculiar 
significance, since it shows that the New York banks were regu- 
lating their loans with a view of just barely maintainmg the 
required 25 per cent reserve against deposits ^ When money 
rates were low, during depression, more funds were deposited in 

1 0 M W. Sprague, History of Crtses under the Naitonal Banking System, 
p 222 
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New York by the country banks and loans expanded. The bank- 
ing system was exceedmgly ill-adjusted for meetmg an emergency 
(13) Pi'S The classical busmess barometer is the iron 

industry. This industry is sensitive to changes in business con- 
ditions because of the fact that iron is used so largely for the con- 
struction of new machmery, new railway equipment, and recently 



for new buildmg. The demand for iron falls off immediately when 
busmess depression begms, since additions and renewals cease 
Construction work being postponable, the iron industry is one of 
the first to feel the effects of forced economy. 

As is shown on Chart IV, the price and production of pig iron 
tend to move together During periods of prosperity both pro- 
duction and price tend to rise, whereas after a crisis both fall 
This same tendency is manifested by numerous other commod- 
ities. At times, however, price and production move in opposite 
directions, as for example, when a considerable addition to the 
producing capacity has been made For this reason it seems 
that both the price and production figures should be taken into 
account. So far as the years 1903-08 are concerned, attention 
is to be called to the rapid rise in price in the latter part of 1906 
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and to the decline which began in April, 1907 The price of 
pig iron broke in April although the panic did not occur until 
October The production kept up until November The statis- 
tics which were used were obtained from the Iron Age ^ 

Another index to the conditions of the iron and steel industry 
IS the unfilled orders of the Umted States Steel Corporation, 
which were pubhshed quarterly till June, 1910, and since then 
monthly The freedom with which cancellations are permitted 
m the steel trade lessens the value of these figures, but they may 
well be considered in connection with the prices of Bessemer 
billets or other steel products 

(14) Copper This commodity is in the same class as iron and, 
since it is used for similar purposes, has become as sensitive a 
barometer The greatest demand is, of course, from the electrical 
industnes Statistics for the monthly production of copper in the 
United States were published by the Copper Producers’ Associ- 
ation from January, 1909, to June, 1914 This period is too short 
to permit comprehensive comparisons to be made. The statistics 
for the average price of electrolytic copper, as given by the Engi- 
neering and Mining Journal, for 1903-08, are plotted on Chart IV 
The general movement of the price of copper was similar to that 
of the price of pig iron, but the former broke in March, 1907, one 
month earlier than pig iron 

(15) Print Cloth For the textile industries and the dry goods 
trade few indices are now available Price quotations and weekly 
statements of the sales of print cloth in Fall River are published 
in the New York Journal of Commerce and elsewhere These 
sales statistics are not strictly accurate and there is no check to 
show the percentage of error They should indicate roughly, 
however, the general condition of the trade in cotton cloth Under 
ordinary conditions the sales are m part for future delivery, the 
dehvenes extending over two or three months, and after delivery 
the cloth must be converted, that is printed Hence the volume 
of sales indicates the outlook m the dry goods market. 

The price figures represented by the curve on Chart V are the 
averages of the Monday quotations for 28 inch, 64 x 64 print 

1 Tke pnee quotations are for No 2 Southern, Cincinnati 
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cloth The activity of the mills and the strength of the market 
in 1906-07 are reflected m the rise in price, this rise holdmg until 
after the panic actually occurred The sales had been heavy m 
1906 and the first haK of 1907, and fell off in July of the latter 
year only because the mills were getting so far behind on their 
deliveries In fact premiums were being offered to the mills on 
orders for immediate dehvery 

This demand for cotton cloth had nearly wiped out the stocks 
of cloth on hand in the leading primary markets,' as is indicated 



by the curve for stocks of print cloth given on Chart V. These 
statistics are perhaps not as accurate as those for sales, but un- 
doubtedly show the general situation The market declme to the 
low pomt in July, 1907, is especially significant when considered 
m connection with the price curve The accumulation of stock 
after the panic shows that it was then that over-production oc- 
curred and has a strong bearmg upon the general theory of crises 

Another index of the condition of the cotton manufacturing 
industry is the margin between the price of raw cotton and the 

I The primary markets are New York, Boston, Providence, and Fall River. 
These statistics were compiled from the tables m several editions of A B Shepper- 
son’s Cotton Facts 
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price of cloth This is found by deducting from the price of cloth 
the cost of the quantity of raw cotton required to manufacture 
that cloth This margin covers the manufacturing expense and 
the manufacturer’s profits In the months precedmg the panics 
of 1893 and 1907, there was in each instance a sharp rise in this 
margin ^ The margin reached its lowest point when the depres- 
sion was most severe 

(16) Stlk The condition of the silk industry should be shown 
approximately by the imports and prices of raw silk. All of the 
raw material used in the industry in this country is imported, and 
the importations adjust themselves fairly closely to the demand 
from the manufacturers In fact this is probably a better index 
to the industry than any figures for production would be, since 
the products are highly diversified. During the months preced- 
mg the panic of 1907 relatively large imports were received and 
there was a marked rise in price, the highest point being reached 
in May, 1907, after which a fall began * 

(17) Tm, As another illustration of the use of statistics of 
imports and prices for a raw material not produced in the United 
States, tin may be taken * The domestic production of this com- 
modity is neghgible The imports of tin, like those of sUk, fluctu- 
ate somewhat irregularly, owing probably to the irregularity in 
the arrival of the ships in which the material is carried But they 
were heavy in 1906 and the first part of 1907 The price of tin 
also showed a striking rise during the boom period preceding the 
panic of 1907, with a slight break in June and the beginning of a 
sharp dechne in August of that year * 

(18) Hides and Leather For the shoe manufacturing industry 
no statistics of production, sales, or prices are now to be had, and 

’ A chart showing this margin for the years 1881-1910 is given m my book, The 
Collon Manufachmng Industry of the Umted Stales, p 174 

’ The statistics for imports are pubhshed m the Monthly Summary of Commerce 
and Finance, and the price statistics m the Neu) York Journal of Commerce 

’ Price statistics from Engineering and Mining Journal 

* The statistics from which these conclusions for tin are drawn were collected by 
several students in my class m Busmess Statistics m the Harvard Graduate School of 
Busmess Admmistration Other students have collected figures on cotton cloth 
prices and margins and on the pnces of hides and leather, which have been of assist- 
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for hides and leather the only figures are for prices ‘ The most 
sensitive price statistics appear to be the quotations for Packers’ 
No I hides and Buenos Aires sole leather Each of these fluctuates 
with the conditions in the mdustry, and m 1905 and 1906 both 
showed a general upward movement which culmmated in Januaiy 
and February, 1907 The drop which occurred m the following 
months presaged still greater weakness m the future 

One complex phenomenon stands out clearly m a study of the 
price movements for these various commodities The breaks in 
some instances preceded the panic by several months, whereas 
for other commodities the prices held up till the panic actually 
occurred Through a more exhaustive study it may be possible 
to arrive at definite conclusions with reference to the laws of 
sequence In other words, a correlation may be established which 
will serve as an accurate index to events likely to follow in the 
future For this purpose an investigation of the changes in the 
prices of individual representative commodities will clearly yield 
better results than a study of a composite index number of prices 

(19) Crops The prosperity of the country is dependent in no 
small degree upon the agricultural crops Abundant crops mean 
better supplies of food for the population and more raw materials 
for the manufacturers of flour, cotton cloth, and other products 
They also mean more purchases by the farmers of commodities 
of aU sorts and more freight for the railroads Unless the agricul- 
tural sections of the country are prosperous busmess is inevitably 
dull 

So far as my investigations have gone it appears that the best 
index to the farmer’s prosperity is the average yield per acre 
True, the price which the farmer receives is an important factor, 
and is not to be neglected But the higher prices in years of short 
crops are beneficial to only a portion of the farming community 
If some farmers receive relatively large amounts for tlieir crops 
while others have their incomes seriously curtailed, the gross 
amount of farmers’ purchases is not greater and the distribution 
is not normal An even distribution is most beneficial to busmess 
in general. 

1 Dun's Renew, Shoe and Leather Reporter. 



BUSINESS STATISTICS 


II4 

There is the additional difficulty, when attention is given chiefly 
to the prices for agncultural products, of ascertaining what pro- 
portion of the crop is sold at each puce Just how much the 
farmers receive is more or less in doubt Fuither, production 
is to be watched with caution, because it does not adjust 
itself to price changes m the same way as the production of 
pig iron, for instance The forces of nature influence the 
agricultural yield. Although further investigation is needed 
to prove conclusively whether the yield per acre or the total 
jdeld and the price statistics are most significant, crop statistics 
of some kind clearly ought to be considered in any study of 
business indices 

(20) Ofker Items In addition to the above indices there are 
several others for which statistics may be had after some delay 
or for which mcomplete statistics are available Unemployment 
statistics are a valuable index, as is proved by the report issued 
from month to month by the British Board of Trade. In this 
country, unfortunately, no unemployment statistics are currently 
available The Massachusetts Bureau of Statistics has published 
quarterly statements on unemployment since March, 1908 The 
New York Bureau of Labor keeps monthly records of unemploy- 
ment, but up to the present time these have been published only 
after so long an interval as to give them little more than historical 
interest. 

For lumber some scattered statistics of production and ship- 
ments are published and also some price statistics. Unfortunately 
the quotations for lumber prices in trade papers are not altogether 
rehable Judging from the statistics given in Part IV of the 
Bureau of Corporations’ Report on Ltmher, accurate price statis- 
tics for certain grades of lumber, especially for the common 
grades of fir and pine, would be as valuable indices as are the 
price statistics of other commodities 

Newspaper and book-paper prices are regularly published, but 
they too seem to be unrehable Furthermore, paper is sold largely 
upon contracts extending over a year or more, so that the prices 
are somewhat inflexible. The American Pulp and Paper Associ- 
ation has been coUecting reports of production and these were for 
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a time published ' From such material as is available, it appears 
that the paper trade is sensitive to fluctuations in general business 
conditions The volume of advertismg which the newspapers and 
magazines carry varies with business prospects and the size of 
the publications is thereby affected When busmess is brisk there 
is also a greater demand for paper for posters, circulars, adver- 
tising booklets and for other purposes For advertismg itself some 
statistics are available,^ but not enough to be of much seivice as 
yet 

The National Association of Wool Manufacturers began in 
December, 1913, to collect quarterly reports of the number of 
cards, combs, spindles, and looms in operation and idle in the 
woolen and worsted mills If these reports are contmued, they 
should prove valuable indices, even if they are not upon a monthly 
basis. 

It IS appaientj I think, fiom vhat has been stated in the fore- 
gomg paragraphs, that there is now abundant material for experi- 
mentation on this subject of busmess indices In order to use 
these statistics properly some common basis of comparison is 
needed, which will not only provide a common denominator but 
which wiU also take into account the seasonal fluctuations It is 
of vital importance to know whether an increase or a decrease 
represents a normal seasonal fluctuation or whether it represents 
a fundamental change in conditions We now turn to a critical 
examination of the attempts which have been made to provide 
such a common denominator and to construct business barom- 
eters. 

Some Methods of Business Forecasting 

The systems of business forecasting which are now in use are 
open to criticism m two directions (1) their selection of statistics 
and (2) their statistical methods Such criticism does not imply 
a lack of appreciation of the useful service done by these “ barom- 
eters ” Their pioneer work has been especially valuable in creat- 
ing amongst busmess men a more wide-spread mterest, and a 
broader recognition of the fact that crises and depressions are 
not caused by politics or accidents. 

1 In the Paper Trade Journal * Printers’ Ink gives monthly tables. 
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(i) Babson’s Composite Plot One of the best known business 
barometers is that prepared by Mr Roger W. Babson, who also 
publishes a very serviceable compilation of monthly statistics on 
his Desk Sheet Statistics for twelve subjects are used in the prep- 
aration of this barometer, — (i) immigration, (2) new bmlding, 
(3) habilities of business failures, (4) bank dealings, exclusive of 
New York City, (5) Bradstreet’s index number for commodity 
prices, (6) surplus reserves of the New York Cleanng House 
banks, (7) foreign money rates, (8) domestic money rates, (9) 
conditions of crops, (10) idle cars, (ii) political factors, (12) 
stock market conditions The first four are grouped together as 
representing mercantile conditions, the second four as represent- 
ing monetary conditions, and the third four as representing 
investment conditions. 

From what has been said in the preceding pages it is evident 
that these statistics vary greatly in significance. Immigration, 
for example, is a much less reliable index than bank clearmgs or 
domestic money rates, and idle car statistics are altogether 
unsatisfactory Furthermore, the methods of obtaining statistics 
for three of the subjects are open to senous cnticism. In order to 
get an index for foreign money rates the official rates of the Bank 
of England, Bank of France, and Reichsbank are averaged Such 
an average does not seem to me statistically sound, since the 
policies of these banks are by no means the same. The Bank of 
France, for instance, sometimes puts a premium upon gold 
dehvenes instead of changing the discount rate For crops only 
corn and wheat statistics are used The cotton crop, which pro- 
vides about one-fourth of our exports and affects so large a section 
of the country, is not included. The estimated crops of corn and 
of wheat, m bushels, are added together, despite the fact that in 
this way corn is given a weight four times that of wheat, which 
sells at considerably higher pnees per bushel and is more of a cash 
crop Com should be given a weight not over twice that of 
wheat. As previously stated, the figures for total production 
seem to me less satisfactory for this purpose than the average 
yield per acre “ Pohdcal factors,” fiinally, cannot be measured 
statistically, and to include such a subject indicates a startling 
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disregard for scientific method. An index of such factors could, 
at best, be only guess work 

Both Babson’s selection of subjects and his treatment of the 
figures are open to criticism If only twelve subjects were to be 
used m preparing the business barometer, these twelve should 
have been the most sensitive and the most trustworthy Bab- 
son’s selection seems to me to fall far short of that requirement 
It IS especially notable that no strictly industrial statistics are 
used The selection of subjects, however, is open to less criticism 
than the methods of manipulating the statistics 
In order to secure a common basis of comparison for these 
diverse denominations and to eliminate the effects of seasonal 
fluctuations, a set of intermediary “ scale ” figures was worked 
out ^ Taking immigration for illustration, a table of scale figures 
was prepared for each month For January the highest and 
lowest figures for the month of January during the years of 1898- 
1908 were found, — 18,300 m 1901 and 56,200 m 1905 The 
lange between these two figures was taken as equal to 100 points 
The difference between the two actual figures (37,900) was 
divided by 10 By adding this quotient, 3,790, to 18,300, the 
pomt ten “ degrees ” above the lowest was found, and by repeat- 
ing the process the entire scale was built up m arithmetical pro- 
gression until it reached the highest actual figure, 56,200. The 
same scheme was used in working out a scale for each month. 
For February the lowest and highest figures for unmigration in 
the month of February, 1898-1908, were found and a 100 point 
scale similarly ascertained, and so on for the other months Thus 
there is a separate scale for each subject for each month 
To quote Mr Babson’s own explanation ^ — “We then 
arrange the scale figures m column, placmg zero over the column 
whose average approximates most closely to the average condi- 
tions of the years 1903 and 1904, — that is the depression follow- 
ing the 1903 pamc This date is taken arbitrarily as the starting 
point of tlie Barometer We then place our mdex figures in series 
to the left and right of zero If the volume of business increases 

> “ Preparing the Composite Plot,” Babson’s Reports, 1912 
a Ibtd 
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SO as to go beyond the scale, higher scale figures are added, using 
the same arithmetical progression as at first, so that the actual 
condition of the years 1898-1908 serves as a constant by which to 
compare succeeding years Scales similar to this one on immi- 
gration have been prepared for all subjects.” 

As an example of the way in which the immigration scales for 
January, February, and March are worked out the following 
table IS given — 

Jan Feb Mar 


-f-60 

56,200 

68,700 

139,100 

+ SO 

52,410 

64,170 

128,440 

+40 

48,620 

59,640 

117,780 

+30 

44,830 

55,110 

107,120 

-1-20 

41,040 

So,s8o 

96,460 

4-10 

37,250 

46,050 

85,800 

0 

33,460 

41,520 

75,140 

— 10 

29,670 

36,990 

64,480 

-20 

25,880 

32,460 

53,820 

-30 

22,090 

27,930 

43,160 

-40 

18,300 

23,400 

32,500 


On each scale the range would not necessarily be from — 40 to 
■f 60, but in every case it would have a range of 100 points, with 
the lowest actual figure foi that month, 1898-1908, at the bottom, 
the highest actual figure at the top, and “ zero ” fixed by the 
figures for 1903-04 

This scale is then used for determimng the index figure for the 
current month For January, 1914, for example, tlie number of 
immigiants was 44,700 Tliis evidently falls between + 20 and 
+ 30 on the January scale for imnugiabon 41,040 corresponds 
to -f- 20 on that scale Subtractmg from 44,700, the difference is 
3,660 The last figure is then dixuded by 379, which is the value 
of each degree on the scale The quotient, 9 6, is added to -t- 20, 
giving an index of -f 29 6 for immigration m January, 1914 

An index numbei is siimlaily worked out for each of the sub- 
jects, by finding the scale figure to which the actual figure for the 
month of January, 1914, corresponds Each month in each year 
is handled m the same way 

For business failures, surplus reserves, and idle cars, inverted 
scales are used, smce these subjects vary inversely with business 
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conditions But for surplus reserves, when the figures fall below 
a certain point, weakness rather than strength is indicated, 
hence, to quote Mr Babson again, “ below $5,000,000 this sub- 
ject IS put upon what we call a deficit scale, declining quickly to 
zeio as the reserves are wiped out and reading — 66 for a deficit 
of $50,000,000, as in November, 1907 ” Similarly “ when money 
rates for tlie best commercial paper reach about 5 per cent — an 
average occurring only in a period of excess loans — the scale 
figures begin to work downward again, for the ‘ lack of confi- 
dence ’ shown by the high rate overshadows the ' excess of busi- 
ness ’ feature shown by a majority of other subj'ects On this 
pamc scale the mdex moves to — 60 rapidly when rates advance 
from 5 per cent to 8 per cent or above ” Both of these scales are 
purely arbitrary adjustments 

Having found tlie index for each of the subjects for a certain 
month these figures are averaged, giving double weight to bank 
clearings, domestic money rates, and the stock market mdex 
The final figure thus obtained is the index to business conditions. 
Before undertaking to exaimne the use which is made of this 
summary figure, let us make a cntical examination of this method 
of securing mdex numbers 

In the first place, it is evident that the mdex numbers are m no 
sense percentages Smee the lowest point is not zero, they do not 
show even the percentage of the range above the lowest points 
The index numbers depend upon this range and upon the location 
of the zero pomt The question of whether or not 1903-04 can 
fairly be assumed to have been representative of normal condi- 
tions for aU of these subjects is of minor importance The heart 
of the problem is the method of determinating the range upon 
which the scale figures are based 

The use of the range between the highest and lowest figures for 
each month over a ten-year period as a base for the scale figures 
presupposes that there were no abnormally high and no abnor- 
mally low figures m any instance If in any month one subject 
showed an exceptionally high figure because of extraordinary 
circumstances which did not affect the other subjects and which 
had no influence in other months, the range was thereby made 
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abnormally wide The scale figures and the index numbers deter- 
' mined from such a range are not properly comparable with those 
for other subjects and for other months The lange, in other 
words, may be said to have been placed at the meicy of the 
extraordinary events during this ten-year period. As a matter of 
fact, a httle experimenting will show that the exclusion of a single 
high figure, using instead the one next in order, materially 
modifies the scale figures for any subject 

Take the habihtics of business failures, which showed as its 
high point $100,045,440 in October, 1907 The greatest force of 
the panic was then felt by that subject Although in the follow- 
ing months failures were heavier than prior to the panic, they by 
no means exceeded the averages for the respective months to 
anythmg like the same degree as in October Consequently the 
scale for liabilities of busmess failures for October is not fairly 
comparable with the failures scales for the other months Again, 
as has already been shown, the approach and the effects of the 
crisis were not felt synchronously to the same degree by all 
the subjects Domestic money rates, for example, reached their 
highest point m December in 1907,1 and security prices their 
highest point in September, 1906 A brief examination of the 
statistics for the other subjects will show that there was no such 
correlation in their fluctuations as to warrant the use of this 
method of establidiing a common basis of comparison or to justify 
the averaging of the index numbers 

The summary mdex figure which is obtamed by averaging the 
index figures for the twelve subjects does not, therefore, indicate 
the percentage of anythmg, nor does it show the percentage 
change from month to month It merely gives the average of the 
figures obtained by the use of this questionable range-scale 
method 

The summary figure is obtamed solely for making the Com- 
posite Plot The theory which underlies the Composite Plot is 

1 Prom the explanation which has been given of the “ deficit scale ” used for 
money rates when they nse above s per cent, the latter figure must have been taken 
as the maximum m fixing the scale If this same plan were to be commonly fol- 
lowed, the scales would become entirely arbitrary, dependmg upon the judgment of 
the person who made them out 
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that in business, as m the physical sciences, “ action and re- 
action ” are equal and that the summary index figure for the 
twelve subjects measures business action and reaction so accu- 
rately that we can foretcU the amount of depression which will 
compensate for a preceding penod of prosperity 

Though the rhythmic movement m trade cycles is not to be dis- 
puted, it IS more than doubtful whether there is a law appli- 
cable to our ultra-complex economic life which causes an exact 
balancmg of action and reaction Some forces may tend to coun- 
terbalance each other at one time, and yet not at another 
Furthermore there may be long delays in the manifestations of 
the resultants of certam forces And even granting that a definite 
law of tills kind is at work, arc the twelve subjects for which 
statistics are used by Mr Babson so representative of all business 
conditions and forces that we can base hard and fast conclusions 
upon them ? Are the statistics themselves so free from eiror 
that they can serve as exact measures ? Is the method of reduc- 
ing these statistics to a common basis so scientifically accurate 
that the final composite mdex number deserves confidence ? It 
IS obvious that each of these questions must be answered in the 
negative 

Fmally, the Composite Plot itself is to be considered To 
obtam this the summary index numbers are plotted as for an 
ordinary graph, with the additional provision of a Hne of “ normal 
growth,” — the X — Y line This X — Y hne is an essential part 
of the Composite Plot, since some of the subjects tend to show 
an increase from year to year in consequence of the growth of the 
country If it were not for the growth of the country, the curve 
plotted from the index munbers would fluctuate above and below 
a straight hne parallel to the base hne The line of “normal 
growth,” however, must move upward m order to show a proper 
balance ’■ 

As the summary index numbers are plotted upon the chart, a 
part fall above the X — Y line and a part below There develop, 

1 It should be noted that for five of the twelve subjects there is no normal growth, 
but only fluctuations around the constant level Money rates, for instance, do not 
necessarily increase with the growth of the country 
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consequently, a series of areas bounded by this curve for summary 
index numbers and by the X — Y hne These areas alternate 
above and below that X — Y hne Those above are positive and 
lepresent action, those below are negative and represent reaction 
Since action and leaction aie to be equal, the positive and nega- 
tive areas must be equal They are not regular in depth or 
bieadth but equal only in area For a current month this Com- 
posite Plot IS assumed to show the position in which the business 
world IS with reference to the business cycle. From this Plot, it 
is assumed, one can judge how much positive or negative aica 
can be expected to develop before a change sets in The Plot 
does not indicate m any way whether this development is hlcely 
to be rapid oi slow, whether the “ reaction ” will be sharp and 
quick qr slow and long 

Obviously the relative size of the areas above and below the 
X — Y line depends upon where that line is placed Wlien this 
Plot was first pubhshed, the X — Y line was straight Its direc- 
tion had been determined by carrying the Plot back over several 
years and drawmg the Ime of normal growth in such a way that 
equal positive and negative areas would be shown 

Until January, 1913, the line continued to be straight, running 
diagonally at an angle of about ten degrees from the horizontal 
Events, however, were causing unequal areas to develop and a 
readj'ustment was necessary Modifications in the direction of 
the X — Y line were introduced, causing long, irregular fluctua- 
tions Plad the direction of the line remained unaltered, the 
appearance of the plot at the present time would be quite dif- 
ferent Now the direction of the X — Y line is changed as 
occasion requires To quote from an eiplanation issued by the 
Babson Statistical Organization . 

“ After considerable study of the different subjects, it seems 
clear that the subject most successful as an indicator is the 
volume of bank cleanngs for the country, excluding New York 
. . But as it is always dangerous to use one subject alone and 
especially a subject reflecting surface movements, it is necessary 
to take bank clearings as an indicator only, and to check conclu- 
sions based upon it at the end of each year by all the important 
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baiometers of wealth which are reported annually, and again at 
tlie end of each cycle, as shown by the areas of the Composite 
riot Therefore, on our Composite Plot, the line X — F is now 
drawn so as to make the areas equal, ^ with special attention to 
the cycles ” ^ 

In other words, without offering a detailed explanation, the 
X — Y line is now adjusted from time to tunc according to bank 
clearings, one of the twelve subjects used m obtainmg the barom- 
eter figuie, and, in the long run, the Ime is drawn so as to make 
the positive and negative areas equal In last analysis, therefore, 
the whole scheme turns upon the X — Y Ime, which is readjusted 
more or less in accordance with what the mampulator thinks 
‘that tlie chart ought to show. 

(2) Brookmire’s system The other system of forecasting which 
I shall examine here is that of the Brookmire Economic Chart 
Co In this system there are three composite indices and no 
smgle plot No attempt is made to lay down rules that the 
indices must always react upon each other m the same way or 
that any hard and fast law is to be followed. It is recogmzed that 
many forces are at work which cannot be expressed statistically 
but which must be taken into consideration in judging the prob- 
able course of business conditions 

In obtainmg the Business Index the following statistics are 
used ^ total bank clearings in the United States, bank clearings 
exclusive of New York City, commodity prices, railroad gross 
earnings, new building (70 cities), pig uron production, pig iron 
price, price of Bessemer billets, unfilled orders of United States 
Steel Corporation For the Stock Maiket Index, the average 
price of twenty railroad stocks and twelve mdustrials is com- 
puted, and for the Banking Index, use is made of loans, deposits, 
reserves, ratio of reserves to loans, and rate on coimnercial 
paper ^ 

^ The Italics are mine 

2 “ How the Line of Normal Growth ‘ X-Y ’ of the Composite Plot is Located,” 
Batson’s Reports 

“ J H Brookmire, “ Finanaal Forecasting,” Moody’s Magazine, January, 1914, 
P 8 

* IM , June, 1913, p. 444 
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The method of reducmg these statistics to a common basis has 
been explained by Mr Brookmire as follows “ In combining 
these bankmg mdices it was necessary to create a common scale 
on whicli to place eadi mdex before averaging them aU together 
I deaded to take a penod beginning with 1900 and find the 
average figure for each index taken This ‘ normal ’ or ‘ zeio ’ 
point IS the place where the points of each index used fall half 
above and half below the normal line. For example, the ‘ normal ’ 
or ‘ zero ’ point of the loans to deposits graph is 98 5 per cent for 
the penod 1900 to 1912. This ‘ normal ’ or ‘ zeio ’ point is the 
startmg point of the new combmed index ” ^ That is, the median 
is apparently used as the standard in working out the scale 
In criticizing this system of forecasting, attention is first to be 
called to the hmited number of subjects included and to the 
omission of all crop statistics But, here agam, the main cnticism 
hes against the technical methods used in making adjustments for 
seasonal fluctuations and for normal growth For those statistics 
which manifest a seasonal fluctuation, the seasonal variation is 
calculated and, before the index is prepared, tlie statistics are 
“ compensated ” in accordance with these calculations. Owing 
to the nature of the statistics a certam percentage of error must 
be involved in these calculations and compensations 
As regards “ normal ” giowth, the rate of annual increase in 
those figures which are influenced directly by the progressive 
advance of the country is also calculated, and the figures are 
" stepped down ” before usmg * Since so many diverse forces 
affect these statistics, a rate of " noimal ” annual increase can, 
at best, be only an approximation, whereas the system presumes 
to make a nice adjustment Obviously both the “ compensation ’ ’ 
and the “ stepping down ” are somewhat arbitrary, depending 
more or less upon the judgment of the person preparing the index. 
A system in which the personal element is dominant, as in this 
case, is always open to doubt. It does not tell its whole story 
upon its face ^ 

* J. H. Brookmire, “ Financial Forecasting,” Moody’s Magazine, June, 1913, 
P'444. 

IM 

' A reply to these cnticisms was published by Mr. Warren F Hickemell, editor 
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Suggested Method of Obtwimng Indices 

It is apparent, from the criticisms which have been made in the 
preceding section, that one of the fundamental problems in pre- 
paring indices of business conditions is to secure a common 
denominator which will allow for normal growth and seasonal 
fluctuations without leaving any of the adjustments or compen- 
sations to personal judgment or manipulation To achieve this 
end I suggest the following method 

Foi each subject let a monthly index number be obtained by 
dividmg the actual figure for the month by tlie average for that 
month during the ten preceding years. This is illustiated by 
the table on the next page, which gives the ten-year monthly 
averages, the actual figures, and the index numbers, for one item, 
namely bank clearings, exclusive of New York City, the i^eiiod 
covered being the years 1913 and 1914 The figures for clearings 
are from Bradstreet’s 

The ten-year average for the month of January, 1903-12, was 
$4,903,000,000, the actual amount for January, 1913, $6,739r 
000,000 Dividmg the latter by the former, an index number of 
137 IS obtained This means that m January, 1913, bank clear- 
ings were 37 per cent above the ten-year average for that month 
The ten-year average for February, 1903-12, was $4,142,000,000 
and the actual amount in February, 1913, $5,670,000,000, which 
also gives an index number of 137 Similarly for each month in 
1913 the actual number is divided by the average for that month 
durmg the years 1903-12 For January, 1914, the actual amount, 
$6,687,000,000 is divided by $5,193,000,000, the ten-year average 
for January, 1904-13, and a similar base is used for the otlier 
months m 1914 

By means of this moving base the comparability between tire 
index number for December, 1913, and that for January, 1914, 
is maintained The basic months used in obtaining the index for 
January, 1914, bear the same relation to the basic months used in 
obtaining the index number for December, 1913, that the latter 
of the Brookmire Economic Service, m Moody’s Magazine, December, 1915, pp 
S74-S78 
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bear to the basic months for November, 1913 By using the ten- 
year monthly averages, seasonal fluctuations are automatically 
allowed for, and by always takmg the ten preceding years as the 
base, provision is made for normal growth 
The ten-year monthly average represents a normal standard. 


whether the figures tend to increase or to fluctuate about a c 


Bank Cleaeings 

(Average for 

Actu il 


Month 

Month, 1903-12) ‘ 

Figures * 

Number 

1913, Jaiiuaiy 

4,903 

6,739 

137 

February 

4,142 

5,670 

137 

March 

4,7 s 8 

6,100 

129 

April 

4,612 

6,090 

132 

May 

4,56'! 

6,025 

132 

June 

4,549 

5,831 

128 

July 

4,639 

6,080 

131 

August 

4,35° 

5,492 

126 

Septembei 

4,407 

5,841 

132 

October 

5,162 

6,859 

133 

November 

4,913 

6,157 

125 

December 

5,041 

6,536 

130 

1914, January 

(Avtragc for 
Month, 1904-13)1 

5,193 

6,687 


February 

4,392 

5,500 

125 

March 

4,98s 

6,263 

126 

April 

4,794 

6,218 

130 

May 

4,732 

5,797 

122 

June 

4.767 

5,968 

125 

July 

4,872 

6,180 

127 

August 

4.577 

S.233 

1 14 

September 

4,657 

5,269 

113 

October 

5.460 

5,981 


November 

5,180 

5,551 

106 

December 

5,321 

5,979 

II2 


stant level For the purpose in hand this moving base seems 
superior to a fixed base and certainly it is more rehable than any 
arbitrary scale It may prove advisable to use a fifteen or a 
twenty-year period in detenmiung the bases, in order to reduce 
the influence of exceptional years The principle, however, will 
remain the same The ten-year period facilitates the use of those 


In. millions* 
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statistics which have not been collected for a longer time and, 
from numerous experiments which I have made with a wide 
variety of statistics, the ten-year period appears to be satisfactory 

In plotting the index numbers I have in each case represented 
100 by a heavy hne This is the norm shown by the ten-year 
monthly averages As long as a curve remams above this hne, the 
figures are above normal, that is, above the ten-year average for 
the corresponding months 

The general method is illustrated by Charts VI, VII, and VIII, 
which show the course of the index numbeis for bank clearings, 
railroad gross earnings, number of business failures, commodity 
prices, stock market, money rates, crops, and pig iron The war 
has brought hardships untold to the statistician who wishes to 
study the mdices of busmess conditions It has led to the dis- 
continuance of certain statistics, and a change in the form of 
others The Copper Producers’ Association, for example, ceased 
pubhshmg figures for the production of coppei The Boston 
Transcript reduced the number of stocks used m obtaining its 
barometer from twenty-five to twenty, and severed other sets of 
statistics were upset The charts heie represented are only a part 
of those which have been worked out m my experiments, but 
they will suffice to explain this method of presentation 

The bank clearmg statistics used are those pubhshed monthly 
by Bradstreet’s for the United States exclusive of New York City. 
The statistics for the number of business failures and also the 
index number for commodity prices are from Bradslreet’s Rail- 
road gross eainmgs are for ten roads as given on Babson’s desk 
sheet. The stock market barometer is that of the Boston Tran- 
script. Money rates are represented by the aveiage monthly rate 
on 60-90 day commercial paper in New York For each of these 
subjects the index numbers from which the curves were plotted 
were obtained by dividing the actual monthly figures by the 
averages for the corresponding months durmg the ten preceding 
years 

For pig iron an index number for production was worked out 
upon the same general plan Then in the same way an index 
number for price In order to get a single index number for pig 
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irou which should show the net result of changes both m produc- 
tion and in price I have averaged the production index with the 
price index For example, the production index for January, 
1913, was 157 5, the pnce mdex 99 5, and the average index, 
therefore, was 128 5 It may prove better to use these two indices 
separately, but this combmed mdex seems worth trying and 
watching 

For crops the index number has been prepared first for winter 
wheat, spring wheat, com, and cotton Other crops might be 



added, but these serve to represent the conditions in the great 
agricultural sections of the country During the growing season 
the condition reports of the United States Department of Agri- 
culture are used. The mdex number for each of these crops for 
each month during this season is foimd by dividing the condition 
figure for the month by the ten-year average for the same month. 
When the final report of the Department of Agriculture is issued 
the yield per acre is taken as the best index and the index number 
for each crop is found by usmg as a base the average yield per acre 
for that crop during the preceding ten years From December, 
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when the final report of the Department of Agriculture is issued, 
till the new condition reports begin in the following spring, the 
index numbers for the crops remam constant These constant 
index numbers during the winter and early spring give a proper 
representation of conditions, since the influence of the crops on 
the markets is practically without change during that time 

After the index for each of these crops was prepared, a weighted 
average was taken * Winter wheat was given a weight of one, 
spring wheat one, cotton two, and corn four This weighting 
corresponds roughly to the relative total value of each of these 
ciops. The final weighted aveiage was taken as the crop index, 
which was to represent trade conditions in the leading agiicultural 
districts 

Looking at tlie charts here given, it is apparent, I think, that 
they faiily represent some of the conditions pievailing during 
this period The indices foi bank clearings and railioad gross 
earmngs (Chart VI) correlate closely and show the general trend 
of events The number of business failures (Chait VII) has been 
relatively high throughout, jumping sharply upward after the 
outbreak of the war. As regards the future, in view of the length 
of time during which failures have been lelatively heavy, this is a 
favorable indication, there has been an unusually severe liquida- 
tion and the weak spots must have been pretty thoroughly cleaned 
out The price index tended to faU until the war came The 
stock market showed contmued depression. 

Chart VIII is, perhaps, most helpful in interpreting the general 
course of business during these months The rise m money rates, 
in the early part of 1913, was due to the Balkan war This was 
probably one of the primary causes of the business depression 
which began in the United States early in 1913 The decline 
later in the year was accompanied by a bnghtening of business 
prospects in the faU of 1913 Most industries showed an appre- 
ciable improvement about September of that year, but this 
improvement did not hold The sharp decline in crop prospects 
which began in June, 1913, at just the time when the mdex for 

* Further experwieats ate being earned on to ascertain whether an average index 
or a separate mdex for each crop is more satisfactory 
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money rates was at its highest pomt accentuated the depression 
which was setting m and helped to cause the slight crisis of that 
month The relatively poor crops, as indicated by this curve, 
show why there was not more recovery m the fall and winter of 

1913 and why business was depressed dunng the entire spiing of 

1914 Since other factors were favorable and the crop outlook 
brighter 111 tlie summer of 1914 conditions appeared ripe for at 
least a moderate business recovery The breaking out of the 
European wai, however, suddenly tightened the money market 
and upset the whole busmess world 

The pig iron index is added to this chart, not as an index of aU 
industry, but as an illustration of this method of compaiisons 
One of the merits of this form of presentation is that the various 
factors tan be studied separately and evaluated A composite 
index figure foi numerous diverse subjects may cover up signifi- 
cant changes, which cannot properly be considered as counter- 
balanang each other 

At the present time satisfactory and reliable statistics are 
available for only a very few industries We have no adequate 
record of the changes which are taking place from month to 
month in the symptomatic manufacturing industries and in the 
wholesale and retail trades But before we can thoroughly undei- 
stand the complex causes of industrial crises, we must know vastly 
more of the actual conditions in vanous industries and trades 
Possibly we shall no longer have senous pamcs, thanks to our new 
banking sj'stem, but we shall unquestionably be subj'ect to 
fluctuations in industry, and probably cnses wfll recur from time 
to time Measures to prevent serious depression must reach 
much farther than to the banking system Although crises are 
mamfestcd most stnkmgly in the finanaal field, which serves to 
bind together the whole busmess world, they have their roots and 
causes in industnal conditions Hence the sooner the collection 
of more comprehensive statistical records for industry and trade 
is begun, the earlier can we acquire a thorough knowledge of the 
fundamental forces which afiect business prosperity. 
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II CtJKEUENT Theory Concerning Business 
Cycles ‘ 

By Wesmy C Mitchell 

types oe the early theories oe crises 
Serious efforts to frame a theory of business cycles began with 
the contemporary discussions of the econonuc crisis of 1825 ^ 
Differences of opmion promptly appeared regarding the cause of 
this widespread dislocation of trade — differences which multi- 
phed as the crises of later years brought new matenals and new 
men into the discussion Presently crises became one of the 
accredited topics of economic theory, and systematic wiiteis 
began to develop explanations based upon their doctrines of pro- 
duction, distribution, and exchange Before the end of the 
nineteenth century there had accumulated a body of observations 
and speculations sufficient to justify the compilation of histories 
of the theories of crises * 

Inevitably, the early efforts to account for the exceedingly 
complex phenomena of crises were crude and superficial But 
the problem commanded so much attention that the character of 
the treatment rapidly improved Each recurring cnsis, indeed, 
produced a fresh crop of ill-considered explanations, but mean- 
while other writers were steadily using and bettering the work of 
their predecessors In this process of elaboration, however, the 
early differences of opimon did not disappear Instead they 
became standardized into several distinct types of theory, each 
represented m the growing literature by a number of variants. 

First may be put the view that crises are “ abnormal ” phe- 
nomena, produced by some disturbing event such as the intro- 

‘ Wesley C Mitchell, Business Cycles, pp 3-6, 19-20 Reprinted by per- 
mission of University of California Press 

® E. von Bergmann, Geschtchte der luUiomlokommrschen Knsenlheorkn (Stutt- 
gart, 189s) As usual, research has discovered a number of fragmentary discussions 
by earher writers See the openmg pages of von Bergmann’s successive chapters 

’ Von Bergmann’s book, aled m the precedmg note, is the most elaborate The 
best histones m English and French are E D Jones’s Economic Crises (New York, 
X900), and J Lescure’s Ees crises girkrales et pinodiqiies de sur production (Pans, 
1907), PP 433-522 
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duction of revolutionary inventions, the development of new 
means of transportation which alter old trade-routes, wars, the 
revision of tariffs, fluctuatmg monetary standards, crop failures, 
the unexpected bankruptcy of some conspicuous business enter- 
prise, changes m fashion, and the hke Such explanations proceed 
upon the assumption that the equihbnum of economic activities 
has become so delicate that it may be disturbed by untoward 
conjunctures of the most dissimilar kinds, and pomt to the con- 
clusion that each crisis has its own special cause which must be 
sought among the events of the immediately preceding years ^ 

Next in formal simpliaty is the type of theory which ascribes 
ciises to “ hiflation ” An mcrease in coin, in irredeemable papei 
money issued by the government, in bank-notes, or m deposit 
currency produces an advance of prices The latter stimulates 
busmess to great activity, which runs to extremes in reckless 
investments and feverish speculation, and ends m a crash of 
credit and widespread bankruptcy. 

The “ over-production ” and “ under-consumption ” theories 
contend that, owing to the efidciency of modern machinery, the 
power of society to produce has outstnpped its power to consume. 
Hence the periodical occurrence of “ general gluts ” — paradoxi- 
cal situations in which superabundance causes want Unable to 
sell their increasing output of goods at remunerative prices, 
employers are forced to close their factories and turn away their 
hands — a remedy which aggravates the disease by reducing yet 
more the community’s power to purchase for consumption 

To tlie classical econonusts the theory of general over-produc- 
tion was a heresy, which they perseveringly sought to extirpate 
by demonstrating that the supply of goods of one sort necessarily 
constitutes demand for goods of other soits But maladjusted 
production they allowed to be possible, and tlieu theories of 
crises usually sought to show how maladjustment comes about 
through the sinldng of capital in unremunerative investments. 
Such locking-up of capital was often held to be one result of “ the 
tendency of profits to a minimum ” When this tendency has 

1 Jones gives a good analysis of this type of theonps in his second chapter 
Roscher is perhaps the best known representative 
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reduced the current rate of profits to an unaccustomed level, the 
less sagacious capitahsts become dissatisfied and embark m ill- 
considered schemes There results the production of goods for 
•which no maiket can be found, busmess failures, and the loss of 
confidence — in short, a crisis which extends over all lines of 
trade 

Another group of economists, among whom Schaflle was promi- 
nent, accepted ill-adjusted production as the cause of crises, but 
accounted for it by the complexity of modern economic organiza- 
tion. Not only are manufacturers compelled to produce goods 
months in advance for a market whose changes they cannot 
forecast, but investors are compelled years in advance to put 
their funds mto enterprises the need of which is unccrtam A 
close coordination between supply and demand is not possible 
The mistakes which are made should be ascribed less to avoid- 
able errors of judgment than to the planlessness of capitalistic 
production 

But the most -vigorous attempt to prove that crises are a 
chrome disease of capitalism is that made by Rodbertus, Marx, 
and their followers The gist of the socialist contention is usually 
that the laborer receives as wages much less than the real value 
of his product Hence the demand for consumers’ goods, which 
must depend largely upon the great mass of wage-earners, fails 
to keep pace with the increase of the output Meanwhile, the 
capitalist-employers are investing their curieiit sa-vings in new 
productive enterprises, which presently begin to add their quotas 
to the market supply This process runs cumulatively until the 
time comes when the patent impossibility of selling goods at a 
profit brings on a crisis 

So bald a statement as the pieceding falls far short of doing 
justice to the nineteenth century writers upon crises, but it 
suffices to indicate the foundations upon which our contem- 
poraries have built their more elaborate explanations The latter 
conserve all of permanent value whicli the earlier economists 
achieved, and contain m addition certain fresh contributions to 
the subj'ect. 
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CtTRRENT THEOBIES OF BUSINESS CYCLES 

Two Points oj Agreement 

Wide divergences of opinion continue to exist among competent 
writers upon crises, but in recent years substantial agreement has 
been reached upon two points of fundamental importance 
Crises are no longer treated as sudden catastrophes which 
interrupt the “ normal ” course of business, as episodes which can 
be understood without investigation of the intervemiig years. 
On the contrary, the crisis is regarded as but the most dramatic 
and the briefest of the three phases of a business cycle — pros- 
perity, crisis, and depression ^ Modern discussions endeavor to 
show why a crisis is followed by depression, and depression by 
prosperity, quite as much as to show why prosperity is followed 
by a crisis In a word, the theory of crises has grown into the 
theory of business cycles * 

This wider grasp of the problem has discredited the view that 
crises are due to abnormal conditions which tempt industry and 
tiade to forsake their beaten paths and temporarily befog the 
judgment of business men and investors, or to misguided legisla- 
tion, unsound business practices, imperfect banking organization, 
and the like ® As business cycles have contmued to run their 
round decade after decade m all nations of highly developed 
business organization, the idea that each crisis may be accounted 
for by some special cause has become less tenable On the con- 
trary, the explanations m favor today ascribe the recurrence of 
crises after periods of prosperity to some inherent characteristic 

^ The not infiequent statement that prospenty sometunes meiges mto depression 
without the mtervention of a ensis means simply that the writers understand by 
crisis a violent disturbance of busmess conditions It is in doscr accord with every- 
day usage to call such occurrences “ panics,” and to apply the term ‘‘ crisis ” to the 
transition from prosperity to depression even when accomphshed qmelly On closer 
inspection, a business cycle is often found to be compheated by nunor changes, such 
as the interruption of depression by a premature resumption of activity, the occur- 
rence of a pause or even a slight crisis m the midst of prosperity, and the like But 
for the present it is wise to confine attention to the broadest features of the cycle 
“ Compare W Sombart, “ Versuch emer Systematik der Wirtscliaftsknsen,” 
Archvfilr Socialmssemchafl, 1904, pp 1-21 

* The first type of theories mentioned m the precedmg section. 
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of economic organization or activity The complex processes 
which make up busmess hfe are analyzed to discover why they 
mevitably work out a change from good times to bad and from 
bad times to good The influence of special conditions is admitted, 
of course, but rather as a factor which complicates the process 
than as the leadmg cause of cnses. 

THE METHOD OS INVESTIGATION 

Beveridge ascribes crises to industrial competition, May to the 
disproportion between the mcrease m wages and in productivity, 
Hobson to over-saving, Aftahon to the diminishing marginal 
utdity of an increasmg supply of commodities, Bounialian to 
over-capitahzation, Spiethoff to ovei-production of industrial 
equipment and under-pioduction of complementary goods, Hull 
to high costs of construction, Lescure to declining prospects of 
profits, Veblen to a discrepancy between anticipated profits and 
current capitalization, Sombart to the unhke rhythm of pioduc- 
tion in tlie organic and inorganic realms. Carver to the dissimilar 
price fiuctuations of producers’ and consumers’ goods, Fisher to 
the slowness with which interest rates are adjusted to changes in 
the price level ^ 

1 In order to bring out the salient points which differentiate the several theories 
reviewed above, I have been obliged to omit much effective detail and all corrobo- 
ratmg evidence In particular most wnters show how the operation of the factors 
upon which they lay stress is reenforced and quickened by speculation Two contri- 
butions to this important aspect of the subject deserves especial mention — Petra- 
zycki’s book on speculation and jomt-stock companies, and Edward D. Jones’s 
chapter upon the psychology of cnses L von Pelraaycki, AlHimmsen und Speku- 
lahon, Berlin, 1906, E D Jones, Economic Crises (New York, 1900), ch u 

I have omitted Pohle’s interesting attempt to base a theory of crises upon the 
steady growth of population on the one hand, and the unsteady growtli of invest- 
ment on the other hand, because he has recently shifted his emphasis In 1902 he 
held that in order to have proper equipment ready for the regular number of new 
recruits who are ever joinmg the industrial army, it is necessary to produce ma- 
clunes, raw matenal, etc , m larger quantities than the force of old soldiers can use 
But the irregidarily with which savmgs are invested prevents this desideratum 
from bemg realized every year In 19x0 he agrees substantially with Spiethoff, 
holduig that the chief cause of crises is the inequahty in the formation of fixed and 
circulatmg capital, adding simply that the economic and social consequences of 
cnses are aggravated by the regularity with which population increases even in 
times of depression, Ludwig Pohle, Bevdlhermgsbewegtmg, KopitaMdmg, mi 
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One seeking to understand the recurrent ebb and flow of eco- 
nomic activity characteristic of the present day finds these 
numerous explanations both suggestive and perplexing All aie 
plausible, but which is vahd ? None necessarily excludes all the 
others, but which is the most important ? Each may account for 
certain phenomena, does any one account for all the phenomena ? 
Or can these rival explanations be combmed m such a fashion as 
to make a consistent theory which is wholly adequate ? 

There is slight hope of gettmg answers to these questions by a 
logical process of proving and criticizing the theories For what- 
ever merits of ingenuity and consistency they may possess, these 
theories have shght value except as they give keener insight into 
the phenomena of busmess cycles It is by study of the facts 
which they purport to interpret that the theories must be tested 

But the perspective of the mvestigation would be distorted if 
we set out to test each theory in turn by coUectmg evidence to 
confirm or to refute it For the point of interest is not the vahdity 
of any writer’s views, but clear comprehension of the facts To 
observe, analyze, and systematize the phenomena of prosperity, 
crisis, and depression is the chief task And there is better 
prospect of rendering service if we attack this task directly, than 
if we take the roundabout way of considermg the phenomena 
with reference to the theones 

This plan of attacking the facts directly by no means precludes 
free use of the results achieved by others On the contrary, their 
conclusions suggest certam facts to be looked for, certain analyses 
to be made, certain arrangements to be tried Indeed, the whole 
investigation would be ciude and superficial if we did not seek 
help from all quarters. But the help wanted is help m makmg a 
fresh examination into the facts 

pertodtsche Wirtschaftskmen (Gottingen, 1902), “ Konjunkturschwankungen und 
Konjunkturbenchterstattung,” Zettschrifl fiii Soctalmssemchafl, January, 1910 
Neither have I thought it necessary to include the superfiaal form of the under- 
consumption tlieory elaborated by Pierre Vialles m La consommakon et les cnser 
Sconotmques (Pans, 1903) Finally, Mr H S Jevons’s ingenious attempt to 
revivify his father’s “ sun-spot theory ” scarcely affords a convincing explanation of 
the busmess cycles with which this book is chiefly concerned (“ Trade Fluctuations 
and Solar Activity,” Contemporary Renew, August, 1909 ) 



138 


BUSINESS STATISTICS 


III Goveejsiment Crop Reports ^ 

BuKEAC OP Crop Eshmatbs, U S Department op Agriculture 
Value of Crop Estimates 

The practical value of the Government crop estimates results 
from the fact that they are based upon reports of farmers and 
others in every county and township in the United States and 
upon reports of trained field agents in each State, they are made 
monthly durbg the crop season, they are checked up from every 
possible source of information, the final reports are prepared and 
issued by a aop-reporting board of experts, and all Government 
employees engaged m tlie preparation of the crop estimates are 
prohibited by law from givmg out information concerning them 
or in utilizing mformation so obtained for their own benefit 
directly or indirectly pnor to the date and hour of publication, so 
that the reports when issued are known to be as accurate as it is 
practicable to make them, as well as impartial, chsinterested, and 
therefore dependable No public organization, and ceitainly no 
private corporation m the United States and probably in the 
world, is so well organized and equipped for the work of reporting 
on crop conditions and prospects as the present Bureau of Ciop 
Estimates, 

Without such a system of Government crop estimates, specu- 
lators interested in raising or lowering puces of faim products 
would issue so many conflictmg and misleadmg leports that it 
would be practically impossible for anyone, without gieat expense, 
to form an accurate estimate of crop conditions and prospects 
Earmers would suflei most fiom such conditions, because they 
are not so well organized as other lines of business nor are they in 
a position to take advantage of fluctuations in market prices 

Farmers are benefited by the Government ciop leports both 
directly and indirectly, directly, by being kept informed of crop 
prospects and pnees outside of their own immediate districts, and 
indirectly, because the dismterested reports of the Government 

* Covernmeni Crop Reports Their Valtte, Scape and Treparation, United States 
Department of Agncnlture, Bureau of Crop Estimates, Circular 17, Revised, pp 
8-26 
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tend to prevent the arcniation of false or misleading reports by- 
speculators -who are interested in controlling or manipulating 
prices 

The farmer cannot, by refusing to report the condition of crops 
for his locality, prevent buyers and speculators from kno-wmg the 
condition of the crop It is -well kno-vm that speculators and large 
dealers 111 farm products do not depend entirely upon Govern- 
ment reports for information concerning crop prospects They 
mamtain regular systems of their own for coUectmg crop informa- 
tion They have travehng agents and correspondents (usually 
local buyers) throughout the United States who keep tliem posted, 
and the laige buyer 01 speculator, in return, gives these local 
buyers or correspondents information in regard to general con- 
ditions and prices The local buyers know the conditions of crops 
in their o-wn -vicinity better, as a rule, than the average farmer, 
because it is their business to keep well informed 

If the Government crop estimates should be discontinued the 
farmer would have no rehable information concerning crop pios- 
pects except in his o-wn immediate neighborhood, and for crop 
prospects m otlier locahties he would have to depend upon such 
mf ormation as interested speculators and dealers might choose to 
pubhsh in the newspapers, which might or might not be correct 
Prices in his own local market are influenced, as a rule, more by 
the condition of the whole crop throughout the State or the 
United States, and even in foreign countries, than they are by local 
conditions The entii e wheat crop of his county may be destroyed 
and yet puces may be low, or his county may have a bumper crop 
and prices be unusually high, depending upon whether or not 
there is a surplus or deficiency in the entire crop elsewhere In a 
sense the Bureau of Crop Estimates is a form of farmers’ coopera- 
tion, wherein each farm crop reporter gives information about his 
locahty and m leturn receives mf ormation about the entire 
country, the bureau merely acting as a clearmg house for such 
cooperative exchange 

Some of the private crop reports which are published in the 
newspapers are honestly prepared and are more or less accurate, 
depending upon the extent and sources of information, on the 
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other hand, misleading crop reports are known to be frequently 
circulated in order to raise or lower pnces in the interest of specu- 
lators If the farmer reads the crop estimates and forecasts of 
the Government as they are issued he will be in a position to 
judge for himself what the crop prospects are, as well as probable 
pnces, so that he can deade intelligently how to market his prod- 
uce and how to deal with the local buyers Even the farmers 
who do not keep posted are indirectly benefited by the publica- 
tion of Government crop estimates, because these estimates 
automatically tend to check and lessen the injunous effects of 
false reports sent out broadcast by interested speculators and 
their agents, m the same way that a pohce or constable force 
tends to check but not entirely prevent cnme in a commumty 

The more certainty tliere is as to the probable supply and 
demand the less chance for speculation and loss in tlie business of 
distnbutmg and marketing the crop, which is a benefit both to 
the producer and to the consumer 

Large manufactunng firms, agricultural implement and hard- 
ware compames, who neither buy nor sell farm products, are 
much interested m crop prospects This knowledge enables them 
to distribute their wares economically, sending much to sections 
where crops are good and farmers will have money with which to 
buy, and less to sections where crops are short and farmers will 
have less to spend. Few farmers realize how much is saved by an 
even distribution of manufactured articles according to crop 
prospects If manufacturers avoid heavy losses from improper 
distribution, they can afford to sell on better terms, with resulting 
benefit to farmers 

The railroads of the country, which move crops fiom the farm 
to the market, must know m advance the probable size of the 
crop in order to provide a sufficient number of cars to handle it 
effectively and without delay Cases are not infrequent when 
prices of grain at railroad stations are reduced, or there is abso- 
lutely no sale for the gram, because cars are not available for 
shippiug, the farmer thus being among the sufferers 

Prompt and rehable information regarding crop prospects is 
equally important and valuable m the conduct of commercial, 
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industrial, and transportation enterprises The earlier the 
information regarding the probable production of the great 
agricultural commodities can be published, the more safely and 
economically can the busmess of the country be managed from 
year to year 

Retail dealers in all lines of goods, whether in the city or in the 
country, order from wholesale merchants, jobbers, or manufac- 
turers, the goods they expect to sell many weeks and frequently 
many months before actual purchase and shipment Jobbers 
follow the same course, and manufacturers produce the goods and 
wares handled by merchants of every class far ahead of the time 
of their actual distribution and consumption It is therefore 
important that they have the earliest information possible with 
respect to crop prospects and the probable purchasmg power of 
the farmers 

With such information carefully and scientifically gathered and 
compiled, and honestly disseminated, so that it can be depended 
upon to be as accurate as any forecast or estimate can possibly be, 
and rehed upon as emanating from an impartial and disinterested 
source, the farmers, the merchants, the manufacturers, and the 
transportation and distnbuting agencies of the country can act 
with a degree of prudence and mtelhgence not possible were the 
information lacking. 

Scope of Crop Reports 

Beginning with planting, data are gathered and reports made as 
to the condition and acreage of each of the principal agncultural 
products, such as corn, wheat, oats, rye, barley, potatoes, hay, 
cotton, tobacco, rice, etc As the crops progress the prospects 
are reflected in monthly condition reports upon each growing 
crop, such reports being expressed in percentages, 100 repre- 
senting a normal condition Condition reports, expressed in 
percentages of a normal, when published, are coupled with a 
statement of the averages of similar reports at corresponding 
dates in preceding years (usually lo-year averages), by such 
comparison the condition of crops in comparison with the average 
condition is readily obtained At harvest time the yields per 
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acre are ascertained, which, being multiplied by the acreage 
figures already ascertamed, give the production 

The tabulation which appears on pages 144 and 145 is de- 
signed to show, in abbreviated form, the scope of monthly crop 
reports of the Bureau of Crop Estimates, in 1914, and the time 
and natuie of mquiry for each crop Slight modifications may 
be made fiom time to time Chaiacters are placed under 
months in which reports are published Explanatory key is 
given at the top of the tabulation 

Methods of Crop Reporting 

The reports issued by the Bureau of Crop Estimates during the 
year include data relating to acreages, conditions, yields, supplies, 
quahties, and values of farm crops, numbers by classes, condition, 
and values of farm ammals, etc The data upon which such esti- 
mates are based are obtained through a field service consisting of 
a corps of paid State field agents and crop specialists and a large 
body of voluntary crop reporters composed of the following 
classes County reporters, township reporters, individual 
farmers, and several hsts of reporters for special inquiries 

The field service consists of trained field agents, one assigned 
to a smgle State or group of smaller States which m the aggregate 
corresponds m area and crop production to one of the larger 
States, who devote their entire time to the work and who travel 
throughout their teriitory during the crop season, personally 
inspecting crop areas, conferring with State and local authorities, 
private and commeraal agencies, and others interested m crop- 
reporting work. Each agent supplements his own obseivation 
with reports from a corps of selected crop reporters in his terri- 
tory, who report directly to him and are wholly independent of 
the regular crop reporters who report directly to the bureau 

In addition to the regular force of State field agents the bureau 
has a small force of crop speaahsts, one or more for each of the 
important special crops, such as cotton, tobacco, rice, and truck 
crops, possessing the same qualifications and performing the 
same duties as the field agents, but devoting their entire time to 
specializing on the particular crops to which they are assigned 
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and traveling throughout the entire region in which they are 
grown These crop speaahsts also have selected lists of crop 
correspondents reporting directly to them 
Both' the State field agents and the crop speciahsts are in the 
classified service and are appomted only upon certification by the 
Civd Service Commission after a rigid competitive examination 
They are selected for their special traimng and quahfications for 
the work and, as they acquire knowledge and experience, will 
become recognized authorities in crop production m each State 
There are approximately 2,800 counties of agricultural impor- 
tance in the Umted States In each the department has a princi- 
pal county reporter who maintains an organization of several 
assistants These county reporters are selected with special 
reference to their quahfications and constitute an efficient branch 
of the crop-reporting service They make the county the geo- 
graphical unit of their reports, and, after obtammg data each 
month from their assistants and supplementing these with infor- 
mation obtained from their own observation and knowledge, 
report directly to the department at Washmgton 
In practically aU of the townships and voting precincts of the 
Umted States in which farmmg operations are extensively carried 
on the department has “ township ” reporters who make their 
immediate neighborhood area with which they are personally 
famihar the geographical basis of reports, which they also send 
directly to the department each month There are about 32,000 
township reporters 

Fmally, at the end of the growing season a large number of 
individual farmers and planters report on the results of their own 
individual farming operations during the year, valuable data are 
also secured from 30,000 mills and elevators 
Because of the specialized nature of the cotton crop the reports 
concerning it are handled separately from reports on all other 
crops In addition to the regular estimates of the State agents, 
the cotton crop speciahst, and the coimty and towmship reporters, 
the bureau obtains reports on acreage, yields, percentage ginned, 
etc , from many thousand speaal reporters who are intimately 
concerned in the crop, including practically aU the ginners 
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Tabm Showing the Scope op the Woek Involved in the Preparation op the 
Several Crop Reports 

[Key (A) Acreage, (%a) acreage m per cent of last year, (b) number of breeding sows compared with last year, 
(c) condition, (d) losses from disease, (e) losses from eicposure, (F) find estimates (acreage, production, value), 
(f) per cent of crops shipped out of county where grown, (h) number stock hogs compared with year ago, (1) cut 
for silos, (m) per cent of crop of merchantable quahty, (n) number, (P) production, (%p) per cent of full crop 
produced, (q) quality, (r) acreage remaining after abandonment, (s) supplies on farms, (v) values, pnces of 
products marked (v+) in January are asked each month, (w) weight per bushel — or fleece, (Y) yield per acre — 
or colony ] 
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Transmtsston of Reports to Bureau by Correspondents 

Previous to the preparation and issuance of the bureau’s 
reports each month the correspondents of the several classes send 
their reports separately and independently to the department at 
Washmgton 

In order to prevent any possible access to reports which relate 
to speculative crops, and to render it absolutely impossible for 
premature information to be denved from them, aU of the reports 
from the State held agents, as well as those from the crop spe- 
cialists, aie sent to the Secretary of Agriculture m specially pre- 
pared envelopes By an arrangement with the postal authonties 
these envelopes are delivered to the Secretary of Agnculture in 
sealed mail pouches These pouches are opened only by the Secre- 
taiy or Assistant Secretary, and the reports, with seals unbroken, 
are immediately placed m a safe in the Secretary’s office, where 
they remam sealed until the moining of the day on which the 
bureau report is issued, when they are delivered to the statistician 
by the Secretary or the Assistant Secretary The combmation for 
opemng the safe m which such documents are kept is known only 
to the Secretary and the Assistant Secretary of Agnculture 
Reports from field agents and crop speaahsts residmg at points 
more than 500 miles from Washmgton are sent by telegraph, 
in cipher The reports from the county correspondents, town- 
ship correspondents, and other voluntary crop reporters are 
sent to the Chief of the Bureau of Crop Estimates by mail in 
sealed envelopes 

Preparation of Reports 

The reports received by the department from the different 
classes of mdmdual correspondents are tabulated and compiled 
and the figure for each separate State computed After the 
reports from the different counties are tabulated, a true weighted 
figure lor the State is secured by taking into consideration the 
relative value which the total acreage or production of each 
county m the State bears to the total acreage or production of the 
State The weight figure showmg the value of the county is 
apphed to the acreage, yield per acre, or condition, whichever 
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it may be, and from the totals of the weights and the extensions 
a weighted average for the State is ascertained The averages for 
speculative crops (corn, wheat, oats, and cotton) are determined 
by computers who do not know the particular State to which 
their figures relate 

The work of making the final crop estimates each month 
culminates at sessions of the crop reporting board, composed of 
five members, presided over by the statistician and chief of 
bureau as chairman, whose services are brought into requisition 
each crop-reporting day from among statisticians and officials of 
the bureau, and field agents and crop speciahsts who are called to 
Washington for the purpose. 

The personnel of the board is changed each month The meet- 
mgs are held in the office of the statistician, which is kept locked 
during sessions, no one being allowed to enter or leave the room or 
the bureau, and all telephones being disconnected 

When the board has assembled, reports and telegrams regard- 
ing speculative crops from field agents and crop specialists, which 
have been placed unopened m a safe m the office of the Secretary 
of Agnculture, are delivered by the Secretary, opened, and 
tabulated, and the figures, by States, from the several classes of 
correspondents and agents relating to all crops dealt with are 
tabulated m convement parallel columns, the board is thus pro- 
vided with several separate estimates covermg each State and 
each separate crop, made independently by the respective classes 
of correspondents and agents of the bureau, each reportmg for a 
territory or geographical unit with which he is thoroughly 
familiar 

Abstracts of the weather condition reports in relation to the 
different crops, by States, are also prepared from the weekly bul- 
letins of the Weather Bureau With all these data before the 
board, each mdividual member computes independently, on a 
separate sheet or final computation shp, his own estimate of the 
acreage, condition, or yield of each crop, or of the number, con- 
dition, etc , of farm animals, for each State separately These 
results are then compared and discussed by the board under the 
supervision of the chairman, and the final figures for each State 
are decided upon. 
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The estimates by States as finally determined by the board are 
weighted by acreage or other figures representing the relative 
importance of the crop m the respective States, the result for the 
United States being a true weighted average for each subject 

Method of Issuing Reports 

Reports m relation to cotton, after being prepared by the crop- 
reportmg board and personally approved by the Secretary of 
Agriculture, are issued on or about the first day of each month 
durmg the growing season, and reports relating to the principal 
farm aops and five stock about the seventh or eighth day of each 
month In order that the uiformation contamed in these reports 
may be made available simultaneously throughout the entire 
Umted States, they are handed, at an announced hour on report 
days, to all apphcants and to the Western Umon Telegraph Co 
and the Postal Telegraph-Cable Co , which have branch offices hi 
the Department of Agriculture, for transmission to the exchanges 
and to the press These compames have reserved their hnes at 
the designated time, and forward immediately the figures of most 
interest A multigraph statement, containmg such estimates of 
condition or actual production, together with the corresponding 
estimates of former years for comparative purposes, is prepared 
and mailed immediately to newspaper publications 

The crop estimates for the State and for the Umted States as a 
whole are telegraphed immediately to the Weather Bureau 
station director of each State, m whose office copies are printed 
and mailed to all the local papers in the State, so that the crop 
estimates of the bureau are published throughout the Umted 
States withiti 24 hours of their issuance. 

Promptly after the issuing of the report, it, together with other 
statistical information of value to the farmer and the country at 
large, is pubhshed m the Agricultural Outlook, a pubhcation of 
the Bureau of Crop Estimates, under the authority of the Secre- 
tary of Agriculture An edition of over 225,000 copies is dis- 
tributed to the correspondents and other interested parties 
throughout the United States each month 
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Acreage Estimates 

For many years, in fact smce the bureau was organized in 1862, 
it has been the practice to accept the estimates of acreage planted 
to different crops as reported by the Bureau of the Census every 
10 years ^ Then in the first year following the census the crop 
reporters of this bureau would estimate the acreage planted as a 
percentage of the acreage reported by the census for the precedmg 
year, the second year following the census the acreage would be 
estimated as a percentage of the acreage estimated the precedmg 
year, and so on until figures for the next census are available 
Theoretically, if there is no bias or tendency to underestimate or 
overestimate on the part of crop reporters, the acreage estimates 
by this method for the tenth year after a census would agree with 
the acreage reported by the census for that year A weak pomt 
m the system which has long been recognized is the fact that mdi- 
vidual crop reports are not free from bias, and there appears to be 
a fairly umform tendency to either overestimate or underestimate 
the acreage, the result bemg a cumulative error which in 10 years 
is apt to result in a wide discrepancy between the estimates of this 
bureau and the figures of the census To illustrate, if the Bureau 
of the Census should report 10,000,000 acres planted to a given 
crop, and there should be a umform tendency on the part of 
the crop reporters of this bureau to underestimate the acreage of 
this crop an average of 2 per cent annually, this bureau might 
estimate the acreage as 9,800,000 acres the first year aftei the cen- 
sus, as 9,604,000 acres the second year, as 9,412,000 acres the third 
year, and so on until the tenth year, when the bureau’s estimate 
for the crop would be 8,170,000 If during the lo-year penod 
there had actually been no change in the aaeage planted to the 
particular crop in question, and the census should again report an 
acreage of 10,000,000, the result would be a manifest discrepancy 
of 1,830,000 acres between the figures of this bureau and those of 
the census Further disctepanaes would appear in the yield per 
acre and the total yield. 

1 Pnor to 1880 the census did not show acreages of crops — merely production, 
hence m the earlier years the acreage basis was obtamed by dividing the census 
report of total production by an estimated yidd per acre 
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At or near the close of harvest each year agents and crop re- 
porters of the bureau estimate the yield per acre, m bushels, 
pounds, or tons, according to the nature of the product The 
estimate of total production is readily obtained by multiplying 
the yield per acre thus obtained by the previously estimated total 
number of acres 

It will be observed that the method of estimating the yield per 
acre differs materially from the method of estimatmg the total 
acreage, the acreage estimate being based upon a percentage of 
the precedmg year’s acreage, thus carrymg on from year to year 
any error made in any previous year, whereas the yield-per-acre 
estimate, bemg based upon the one year and not refernng to any 
former year, is not affected by any error of a previous year A 
constant yearly underestimate of, say, 2 per cent in the acreage 
will be magnified to a difference of about 10 per cent m 5 years 
and 20 per cent (approximately) in 10 years A constant yearly 
underestimate of 2 per cent m the yield per acre will not be 
magnified in 5 or 10 years, but, on the other hand, m comparing 
one year’s estimated yield with another the errors will be neutral- 
iaed, that is, the effect would be the same, so far as comparative 
value IS concerned, as though no error had occurred In short, 
biased errors m acreage estimates by percentage grow from year 
to year; biased errors in yield-per-acre estimates neutralize each 
other 

The Bureau of the Census enumerates total acres and total pro- 
duction of crops, if yield per acre is wanted it is obtained by 
dividing the production by the acres The Bureau of Crop Esti- 
mates obtains directly from its agents and correspondents esti- 
mates of acreage (as descnbed) and yield per acre and arrives at 
the total production by multiplying acreage by yield per acre 

Notwithstanding the difference in methods of procedure, tlie 
estimates of yield per acre obtamed by the Bureau of Crop Esti- 
mates m census years and the figures of yield per acre obtained by 
the census, with few exceptions, do not vary widely. 
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Live-Stock EsUmates 

Practically the same difficulty is encountered by this bureau in 
its estimates of the numbers of different classes of hve stock, i e , 
the probable cumulative error resultmg from a uniform tendency 
to either underestimate or overestimate and the consequent apph- 
cation of an erroneous percentage to the census figure the first 
year and to an erroneous basis m each succeedmg year until the 
next census A further cause of divergence between the live- 
stock estimates of this bureau and the figures of the census, and 
between any two census years, results from takmg the census or 
makmg the estirdates at different seasons of the year. It can 
readily be seen that m the case of sheep and swme the estimates 
cannot agree unless made as of the same date, because of the 
normally wide fluctuations in numbers due to natural increase 
dunng a few months m sprmg and the large decrease due to 
slaughter in the case of swme, and also from exposure and other 
causes m the case of sheep durmg the wmter months 

While the Bureau of Crop Estimates has in recent years taken 
cognizance of the tendency to bias on the part of its field force and 
has endeavored to make such allowance therefore as would correct 
the errors involved, besides checkmg its estimates agamst the 
returns of tax assessors in different States and such other rehable 
sources of information as are available, it has felt the need for a 
better method of estimating acreages and hve stock between the 
census years 

Use of Rural Mail Carriers 

As an experiment, and with the cooperation of the Post Office 
Department, an attempt was made in the wmter months of 1913- 
14 to secure accurate data as to acreage planted and numbers of 
live stock m the State of Maryland and 15 counties in South 
Carolina by means of short, simple schedules left in mail boxes 
and collected by the rural mail cainers In theory this plan 
should result in complete returns as accurate as a census, but in 
practice it was found that less than 40 per cent of the farmers 
would fill out the schedules The experiment demonstrated that 
satisfactory results by this method cannot be secured without 
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(i) a personal canvass and actual enumeration by the rural mail 
carriers aimllar to that of the census enumerators , (2) legislation 
maVing it compulsory upon farmers to supply the information 
requested, or (3) a long campaign through the press and other 
agencies to educate the farmer into the idea of furmshing infor- 
mation of a statistical nature regarding their business, pnmanly 
for their own benefit and inadentally for the benefit of others 

Typical Farms for EshmaUng Acreage and Line Stock 
The experiment m utilizing the services of rural mail carriers 
for makmg an actual enumeration of acreages and of hvfe stock 
having proved inadequate and unsatisfactory, even as a basis for 
estrmatmg, it was decided to estabhsh a selected list of typical 
farmers in each county in the United Slates who will agree in 
advance to cooperate with the department to the extent of fur- 
nishing accurate statements of acreages and live stock on their 
farms for a series of years These reports will establish a basis for 
comparison with the census figures and will enable the depart- 
ment to estimate with a high degree of accuracy the changes 
which take place annually between censuses In future years it 
will be a simple matter to apply the rate of increase or decrease in 
acreages and live stock which is found to take place on the 
selected typical farms in each county to the total number of farms 
reported by the Bureau of the Census, and the results can be 
used to check the estimates prepared on the percentage basis 
under the present system. A much higher degree of accuracy 
will also be possible with census returns available every 3 years, 
as will be the case hereafter, instead of only once in 10 years as 
heretofore 

The “ Normal ” as a Basts of Condition Reports 
Special consideration has been given for many years to the 
so-called “ normal,” representing a condition or yield of 100 per 
cent, in terms of which all the crop condition estimates of &is 
bureau are expressed. An objection to the use of this term and 
what it represents, as a basis for crop reporting, arises from its 
apparent vagueness and the fact that the yield represented by it 
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is different for each locality and even for each farm, thus requiring 
explanation in order to be understood The principal advantage 
of the term “ normal ” is psychological m that it is based on a 
fundamental conception which is fairly uniform and clear in the 
mmds of all practical farmers, from whom over 99 per cent of the 
crop condition reports of this bureau are received 

But little observation and experience is required to demon- 
strate that the average farmer thinks of his crop as “ crops ” and 
not in mathematical terms of percentages or averages, although 
he can readily express the estimated yield of the crop in terms of 
bushels, pounds, or tons When the farmer sows the seed in 
sprmg he knows Just what the field ought to yield, and if the 
season is favorable he expects to harvest that yield This expected 
yield is a “ full crop,” such as he has harvested in the past in 
favorable seasons It is neither a maximum possible or even a 
bumper crop, which occurs only at rare mtervals when conditions 
are exceedingly favorable, nor a medium or small crop grown 
under one or more adverse conditions Neither is it an average 
crop, which rarely occurs because of the effect on the average of 
extremely low or extremely high 3aelds m exceptional seasons 
It is rather the typical crop represented by the average of a senes 
of good crops, leavmg out of consideration altogether the occa- 
sional bumper crop and the more or less frequent partial crop 
failure This expected yield at planting time, the full crop that 
the farmer has in mind when he thinks of the yield he expects to 
harvest, or the typical crop represented by the average of good 
crops only, is the “ normal,” or standard adopted by this bureau 
for expressing condition during the growing season and yield at 
harvest time 

The observation is sometimes made, as a'critiasm of the use of 
the normal, that a normal crop is almost never shown in the 
reports of the bureau A httle reflection will show that a normal 
yield for an entire State or the United States is not to be expected 
except on rare occasions Imagme the yields of 10 different 
farmers in widely scattered parts of the Umted States, by defini- 
tion of the term normal as a “ full crop,” or expectation of yield 
at plantmg time, an individual will not secure a normal yield 
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every year, or even every two years Suppose; each individual 
secured a normal crop on the average every three years, by the law 
of probability the chance of all lo farmers getting a normal crop 
m the same year is i to 30 If returns of individuals were pub- 
hshed, many normals would be shown, but the frequency would 
be less in a county average, still less in a State average, and rare 
in a Umted States average 

The crop prospect is a subject of vital interest to farmers and, 
like the weather, it is a perenmal topic of discussion during the 
crop season Almost invanably farmers speak of the prospects 
as fine, good, fair, or poor, and they describe the crop as “ full 
crop,” “ good crop,” “ average crop ” (meaning less than a full 
crop but a little better than the real average), “ three-fourths of 
a crop,” or “ one-half of a crop,” or less frequently “ 75 per cent 
of a crop,” “ 50 per cent of a crop,” etc In the South the cotton 
crop prospect is usually spoken of in terms of bales, as “ three- 
fourths bale per acre,” “ one-half bale per acre,” or “ one-tliird 
bale per acre ” Few farmers thmk of their crops in terms of 
exact mathematical averages or, in fact, know what the exact 
average really is, because very few of them keep accurate records 
or take the trouble to strike averages from them It is equally 
true that farmers do not generally speak of crop conditions and 
crop prospects in terms of a normal, but when the farmer crop 
reporters are told that the normal is the same as their conception 
of a fuU crop, the crop which their farms ought to yield and are 
expected to yield in favorable seasons, and that this normal is 
represented by 100, they have no difficulty in clearly under- 
standing what is meant by the normal or in expressing their 
estimates in percentages of normal 

Reports of crop condition expressed in percentage of normal 
may mdicate in a general way the probable yield, but as they do 
not mclude the variations in acreage it would be impracticable to 
forecast total production accurately from condition estimates 
alone. Hence, to avoid errors in the interpretation of condition 
estimates by those who do not have the average figures before 
them, the bureau converts the condition estimates into quantita- 
tive estimates of yield per acre, which, applied to the estimated 
acreage of a given crop, indicate the probable total production. 
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The question is frequently asked why the crop estimates are not 
(i) based on the average crop presumably the average for the 
past 5, 10, or 20 years), or (2) on the crop of the preceding year, 
or (3) simply estimated for the present year in terms of bushels, 
pounds, or tons 

The answer to the first proposition is that no “ average crop ” 
can properly be said to exist, or rather it would not correspond to 
any crop actually harvested, because the average for any given 
period is unduly influenced by the exceptionally low or high 
yields of abnormal seasons In other words, the average is a 
fluctuatmg instead of a fixed standard Furthermore, it would be 
exceedingly difficult to obtain satisfactory estimates of crop 
prospects based on average yields from farmer crop reporters, 
who constitute the bulk of the bureau’s field force in reporting on 
crop conditions durmg the growing season Farmers as a rule do 
not keep a record of average yields on their farms or for their 
commumties They do, of course, remember abnormally high or 
low yields, but they invariably leave such )aelds out of considera- 
tion when estimating crop prospects If the average crop, say, for 
a penod covermg the last five years, were adopted as the stand- 
ard, it would be necessary for the bureau to estimate the average 
condition for each month of the growmg season, and the aver- 
age yield for each year m each county and township in the United 
States (over 30,000) for each of the crops mcludedin the estimates 
(so or more), and to furmsh each crop reporter with the aver- 
age production of each crop in his temtory for use m making 
up his monthly estimates during the year This would entail an 
enormous amount of additional work, and the average would be 
unsatisfactory because the smaller the umt of territory the 
greater would be the fluctuation m the average or standard 
caused by crop failures or occasional bumper yields A smgle 
illustration will suffice to make this point dear Taking the com 
crop of Kansas as an example, the average yield of com per acre 
m the State of Kansas for each of 10 years, beginning with 1903, 
was as follows 20 9, 27 7, 28 9, 22 i, 22, 19 9, 19, 14 5, 23, 3 2 
The average for the 10 years is 20 1 bushels, the average for the 
last 5 years is 15.9 bushels, for the precedmg 5 years 24 3 bushels 
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On the other hand, the idea of a normal crop, or a full crop, was 
nearly constant, being 31 7 for the last 5 years, 31 5 for the 
preceding 5 years, and 31 6 for the 10 years 

The answer to the second proposition, namely, a comparison of 
this year’s crop with the crop of the preceding year, is that while 
farmers remember fairly weU the condition and yield of crops for 
the past year, they do not remember them with suffiaent clear- 
ness or accuracy to be able to use them as a standard of compari- 
son for this year Furthermore, the crops of last year may have 
been abnormally high or low, and would therefore make a very 
poor basis of comparison For instance, the yield of corn per acre 
in Kansas was 23 bushels in 1912, or 159 per cent of the yield per 
acre m 1911 (14 5 bushels) The yield in 1913, an abnormally 
dry season, was only 3 2 bushels per acre, which was 14 per cent 
of the yield in 1912 If the yield per acre of corn m Kansas for 
1914 should be 21 bushels per acre, it would be 656 per cent of the 
yield of 1913 It is apparent, therefore, that the abnormally 
low yield of 1913 is a most unsatisfactory basis of comparison 
for the yeai 1914. 

The third proposition, namely, the estimating of crops directly 
in terms of bushels, pounds, or tons, is sometimes advanced The 
objection to this system is the difficulty that most people experi- 
ence in estimating accurately, until near harvest, the number of 
bushels or pounds which an acre will yield, even though they may 
be good judges and have the field before them Experience has 
demonstrated repeatedly that it is much easier to estimate pro- 
portions and differences m comparmg one period with another, or 
the production of one year with the production of another year, 
or condition and prospective yield with some standard, such as a 
normal, than it is to estimate quantitatively what the condition 
or yield for a given area actually is at any given time. Anyone 
can demonstrate this prmaple to his own satisfaction while look- 
mg at a shelf partly filled with books or a glass j'ar partly filled 
with beans The shelf or j'ar becomes m each case the standard 
or normal represented by 100 per cent. He will probably find 
that he can readily estimate that the shelf or jar is three-fourths 
or 75 per cent fuU, and while he may be able to guess within 25 
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per cent of the actual number of books, he may overestimate the 
actual number of beans in the jar more than 100 per cent So 
with cereals or other crops It is relatively easy for the crop 
reporter to estimate the prospects as 90 per cent of the normal or 
otlier standard, but he may have difficulty m estimating wiLhm 
25 per cent of the actual prospects in terms of bushels Of course, 
crop estimates stated simply as percentages of a normal or other 
standard would not mean much, for which reason, wherever prac- 
ticable, such estimates are converted into numencal statements 
by the bureau and their equivalents m bushels, pounds, or tons 
are pubhshed in comparative statements showing the figures for 
the previous year and the 5 or 10 year average 

This whole subject of standards or bases for crop reports has 
been thoroughly and repeatedly considered, both in this country 
and abroad On every occasion when the subject has been con- 
sidered m this bureau the normal has seemed to possess more 
advantages and fewer disadvantages than any other standard 
The Canadian Government has adopted as its basis of crop esti- 
mates the principle of the lo-year average The lo-year average 
has also been adopted by the International Institute of Agricul- 
ture at Rome, and the Institute is constantly urgmg its adoption 
by the adhering countries Great Bntam still uses the lo-year 
average as the standard, which is fluctuating Germany and a 
few other European countries use the numbers i to 5, inclusive, to 
represent the condition of excellent, good, fair, poor, or very poor 
In France the same gradations of conditions arc symbolized by 
80 to 100, 60 to 80, 40 to 60, 20 to 40, and i to 20 The German 
system results in confusion because in Germany the number i 
repfesents the highest condition, while m Sweden it represents 
the lowest condition, besides, the terms excellent, good, fair, or 
poor are only descriptive and are open to mterpretations which 
interested speculators may desire to place upon them. 

Accuracy of Condition Reports 

The quantitative interpretation by the Department of Agri- 
culture of condition reports of principal crops, except cotton, was 
begun in 1911 A review of these interpretations, or forecasts, 
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shows that those made in June varied an average of ii 2 per cent 
from final yield estimates, those m July vaned 9 6 per cent, m 
August 6 7 per cent, in September 4 3 per cent, in October 3 i 
per cent Generally forecasts made one and two months before 
the harvest inquiry are very close to the final estimates of yield. 
The above percentages do not reflect the accuracy of the work of 
estimating, but rather reflect the variableness of conditions 
affectmg growing crops, which is shown by changes which take 
place after the dates to which the condition reports relate The 
condition of a com crop on August i may be normal with a fore- 
cast of 35 bushels per acre, but the crop may be practically 
ruined 10 days later by a devastating hot wind, and the final yield 
be but 2 or 3 bushels per acre The forecasts are such figures that, 
based upon average conditions in past years, there is an even 
chance or probability that the final yield will be either above or 
below the figure forecast A variation of ii 2 per cent from the 
June forecast does not necessarily indicate an error of 11 2 per 
cent in the forecast, but rather indicates an average subsequent 
change in condition of ii 2 per cent before harvest. 

The forecasts made during the past three years, and final 
estimates of yield, are given below — 




Forecast made i 

in — 


F,nel 


June 

July 

August 

September 

October 

estimata 

Com (bushels)' 







1911 


»S-S 

22 6 

23 6 

23 8 

239 

1912 


36 0 

260 1 

277 

279 

29 2 

1913* 

Winter wheat (bushels) 


27 8 

250 

220 

222 

23 1 

1911 

IS 3 

146 




14 8 

1912 

141 

139 




IS I 

1913 

Spring wheat (bushels) 

IS 9 

IS 6 




16.S 

rgii 

13 7 

II 8 

10 I 

98 


94 

1912 

138 

141 

IS I 

156 


172 

I 9 I 3 '" 

13 s 

II 7 

12 s 

130 


130 
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The preliininary estimates of the cotton crop in December each 
year are checked agamst the monthly and annual reports of pro- 
duction by the Bureau of the Census The census reports, which 
are presumed to be the most accurate obtamable, mdicate that the 
Bureau of Crop Estimates has overestimated the cotton crop 6 
times and underestimated the crop 8 times m the past 14 years 
The following tabulation gives the annual estimates of the De- 
partment of Agriculture of the production of cotton, expressed in 
pounds of hnt, the quantity as finally reported by the Bureau of 
the Census, and the percentage of overestimate or underestimate 
by the Department of Agnculture — 

Number or Pouots or Lint Cotton (net weight) as Estimated in December, 

ANNUALBY, BY THE DeraETMENT OR AgRICTOTUBE, AND AS SUBSEQUENTLY 

Reported by tub Bureau or the Census, ror bach or the Seasons 
igoo-oi TO 1913-14, inclusive, together with the Percentage Over- 
estimated OR Undbebstimatbd by the Department or Agriculture 
BACH Season 



Pounds of cottoi 

n (000 omitted) 



Crop year 

Estimated by 
Department of 
Agnculture 

Finally re- 
pot teiUiy Cen- 

estimated 

estimated 

I9OO-I9OI 

4,836,738 

4,846,471 

Per cent 

Per ceeU 

1901^2 

4,S29>9S4- 

4,550,950 


OS 

1902-3 

3,111,870 

3,091,641 

4 


1903-4 

4,889,796 

4,716,391 

37 


1904-3 

6,137,064 

6,426,698 


42 

1903-6 

4,860,217 

3,060,200 


40 

1906-7 

6 001,736 

6,354,110 


SS 

I9O7-S 

3,381,968 

5.312,950 

SI 


1908-9 

6,182,970 

6,336,070 


24 

1909-10 

4,826,344 

4,783,220 

9 


igro-ii ' 

5,464,597 

5,551,790 


16 

1911-12 

7.121,713 

7,506,430 


5i 

1912-13 

6,612,335 

6,556,500 

9 


1913-14 

6,542,830 

6,772,350 


34 

Total 1900-1914 

78,740,142 

79,865,971 


14 

Years of overestimate 

31,879.051 

31,307,373 

1.8 


Yeats of underestiinate 

46,861,091 

48,558,598 


3-5 
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As shown in the tabulation above, during the past 14 years the 
Department of Agriculture has overestimated the crop six times 
and underestimated it eight times In years of overestimates the 
average error was i 8 per cent, m those of underestimates the 
average error was 3 5 per cent, for the entire 14 years the average 
error was 2 8 per cent Balancmg the overjestimates and under- 
estimates shows, for the entire period, a net imderestimate of 
only I 4 per cent. 

IV. CtmicENT Sources oe Ineoemation in Produce 
Markets * 

By Bruce D Mudoktt 

Current information * dealing with the cotton market may be 
divided into two classes, based on the point of origin of the data, 
viz , (i) information concerning production, acreage and con- 
dition, and (2) statistics of current prices The one must ema- 
nate necessarily from the area of production, for the other the 
only source is the exchanges. Cotton, like wheat, is pecuhar in 
this respect that there has developed a most extensive system of 
trading m futures, and the middlemen on whose shoulders falls 
the risk of this system find it an economic necessity to discount 
pending conditions of supply and demand so as to shape then- 
affairs to conform with a season’s average condition. Mr Henry 
G Hester, secretary of the New Orleans Cotton Exchange, 
famous for his cotton reports, speaking of the need of these reports 
and the amount of dependence that can be placed upon them, 
says “ Reports of this kind are valuable as indications of the 
trend of supply and demand, and their contents exert more or less 
influence as statements of facts bearmg upon the basic causes of 
price fluctuations All other matters, such as wars and rumors 
of wars, pamcs, dear and cheap money, etc , etc , by reason of 

^ The Annals of the Amencan Academy of Polttical and Social Science, vol 
XXXVIII, No 2, pp 104-12S Reprinted by permission of The Annals of the 
American Academy of Political and Social Science 

‘ Only tbe most important sources of market news could be enumerated for each 
of the leading markets, and where cnticisms have been offered, they have m nearly 
every case been given to represent the judgments of brokers and dealers, directly 
mterested in the market, as obtamed by personal mterview or correspondence 
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their bearing upon either the volume of supphes or the extent of 
demand for an article are collateral Upon reliable statements of 
facts the world bases its opinions, these coupled with collateral 
conditions are the sources of deductions or foiecasts of the possible 
or probable course of future values To the extent of the relia- 
bility of statements of facts, or perhaps it would be more correct 
to say the amount of confidence reposed m such statements, 
is the price of an article more or less governed. The fear of the 
effect of any cause upon the possible supply or possible demand is 
proven to bo more or less grounded by the actual facts as they 
occur, and while such fears may exert a temporary mfluence on 
values, the permanency of such influence is determmed only 
through information concerning actuahties ” 

The extensive area over which cotton is grown is the explana- 
tion of the large and comphcated organizations which are engaged 
m reporting on production, condition and acreage of cotton 
Greatest of all among these organizations is the Uiuted States 
Government That the government crop reports have been sub- 
jected to just criticism in the past is undoubted. It is just as true 
that the cause of that cnticism has been removed, and that the 
greatest degree of care is used in compihng and issuing the reports 
so as not to permit them to become prematurely available to 
unscrupulous manipulators Nevertheless there are today still a 
great many brokers who maintain that all persons legitimately 
concerned m the distnbution of the cotton crop would be better 
off if there were no crop reports issued A favorite criticism 
leveled at the reports is that they are, and in their nature can be, 
nothing more than a guess by a government board, that both 
weather and acreage reports are used by manipulators and 
plungers to mfluence prices, thereby causing more and greater 
price fluctuations, and producing the very thing they were 
intended to prevent Some brokers go to the extent of saying 
that the trade as a whole would be better off were no reports of 
any kmd ever published Upon analysis the situation appears to 
be a struggle between the mterests most concerned in the “ spot ” 
markets and those interested in the “ future ” markets The 
merchant dealing in the spot market is interested m his com- 
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mission and therefore is interested m as high a price for the prod- 
uct as he can get In this he is supported by the producer 
The dealer in the future market is the one who makes possible 
hedging operations on the part of manufacturers and the latter 
are mterested in getting cotton at rock bottom prices Between 
these two range the speculator and the manipulator ready to 
take advantage of a change of price in either direction It is 
probable that the time will never come when all of such diverse 
interests can be wholly satisfied In the meantime the govern- 
ment crop reports will continue to be published and their publica- 
tion will have the loyal support of at least a large and influential 
minority of those interested 

The government reports are of three kinds, (i) the Weather 
Bureau reports, (2) reports of the Census Bureau on acreage 
and on cotton ginned, and (3) reports of the Department of 
Agriculture published in the Crop Reporter The Weather 
Bureau reports are issued weekly and, as the name indicates, 
afford an opportumty of getting a line on weather conditions in 
the regions of the growing crop The Census Bureau compiles 
reports of cotton ginned from statements received by it from the 
gins in active operation 

An unusual example of the accuracy with which these ginnmg 
reports measure the cotton crop was given last year (crop year of 
1909-10) The Census Bureau had reported 10,386,000 bales 
of cotton ginned for the year When Secretary Hester’s report on 
the crop appeared in September it gave the actual growth for 
1909-10 as 10,389,000 bales, a difference of only 3,000 bales 
Needless to say that, while they usually correspond closely, they 
do not often produce a result like the above The reports of 
cotton ginned also give the bureau an opportunity to get a line 
on the acreage 

Every five years a census is taken of the acreage This acre- 
age estimate is available to, and is used by, the Department of 
Agriculture. The first Census Bureau report, issued in June, 
gives estimated acreage as of May 25th Thereafter, twice 
monthly, the bureau reports on the amount ginned In March 
the total quantity ginned is reported The Department of Agri- 
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culture through the crop reporting board makes six reports 
yearly on cotton The first, issued on June 2d, reports the acre- 
age and condition of the crop on May 25th, by states There- 
after, in July, August, September and October, the condition of 
cotton is reported for the twenty-fifth of the month previous. 
The last report, issued about December loth, publishes the esti- 
mate of the total production of cotton by states for the year 

Private reports on cotton fall heir to much the same criticism 
that is directed against the government reports Among the total 
number will be found many which are little more than guesswork, 
and in which no credence can be placed But, on the other hand, 
some of the private reports are prepared with the utmost care that 
large and costly organizations can give and deserve the confidence 
reposed in them. 

A great many trade newspapers collect their own cotton statis- 
tics Among these the reports of the New York Journal of Com- 
merce are probably most widely known They are collected by 
means of a large corps of correspondents located all over the cotton 
states, who send m their reports by letter or by wire to head- 
quarters The methods of the Journal are molded very much 
after those of the Department of Agriculture in the preparation of 
its crop reports Much the same methods are followed by the 
New York Commercial It pubhshes currently the usual sta- 
tistics, but in addition issues four special crop editions during 
the season, often anticipating the government estimates by 
days and coming remarkably close to the figures of the latter. 
These special editions refer to “ acreage planted,” “ prospective 
yield,” “conditions” in September, and “total crop” early in 
December. 

There are a number of newspapers in the South which report 
on the growing cotton crop, some of them for the crop as a whole, 
some of them confinmg their attention more to local conditions 
The New Orleans Ttmes-Democral maintams correspondents in 
every section of the cotton belt and through them obtains and 
publishes comprehensive reports and a summary. In December, 
a few days prior to the publication of the government’s esti- 
mate, the Tmes-Democrat prints its estimate of the season’s 



STATISTICAL INDICES OF BUSINESS CONDITIONS 16 $ 

growth, and in years past this result has borne a very close 
correspondence with the actual figures appearing later 

Among individuals and firms pubhshing private reports on 
cotton, the best known are Henry G Hester, secretary of the New 
Orleans Cotton Exchange, Oscar K Lyle, of the firm of S B 
Chapin & Co , New York, and the Mercantile Cotton Crop Re- 
portmg Corporation, New York, which latter orgamzation 
pubhsh the reports formerly issued by Mr Theodore H Price 
Secretary Hester’s report is an annual one, coming out on Sep- 
tember I St and treating of the cotton crop to the close of August 
Ordinarily, annual reports are looked upon as of historical impor- 
tance only, but this report, because of its exhaustive nature and 
because of the confidence reposed in it, is eagerly watched for and 
undoubtedly exercises marked influence on the market. Secre- 
tary Hester’s data are obtained from transportation companies, 
manufacturers, exchanges, boards of trade and expert corre- 
spondents on both sides of the Atlantic Much of the detailed 
data obtained from manufacturers, raflroad, etc , is of a confi- 
dential nature, but as he himself says, “ Once it became known 
that the effort of the statistiaan was to arrive at correct aggre- 
gates and not to make pubhc the affairs of specific concerns there 
has been little or no hesitancy in the furmshing of details ” His 
report covers an analysis of the sources of supply with a history 
of the year’s crop compared with previous years, the distribu- 
tion of the crop to American mills both North and South, the 
overland movement and eiqiorts, and detailed stocks on hand 

In the case of Oscar K Lyle’s crop observations no blank forms 
are used, makm'g a description of his methods very difficult 
His results, however, are among those which are accepted as 
authoritative estimates 

The method used by the Mercantile Cotton Crop Reporting 
Corporation for obtaimng their data is that noted in several 
previous instances, namely, the use of a great number of picked 
correspondents located in the cotton produemg area A postal is 
addressed to each one of these asking for estimates In compiling 
this data a system of weightmg is used, and it certainly contrib- 
utes to a result more scientifically accurate than could a simple 
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arithmetic average of all the replies received The county is the 
basis on which the results are tabulated For each State a blank 
form is used, giving the yield of cotton for each county for three 
years past The average of these three years is then computed, 
another column giving the percentage which the average for the 
county is of the total average crop for the three years This 
column of percentages, then, gives the relative weight that the 
returns of each county are going to bear in making up the total 
for the State [Table omitted ] Having obtained a figure for 
each State, these are agam weighed for the final or Umted States 
result Florida would be credited with one per cent, while Texas 
would have twenty-eight per cent If estimates of the cotton 
crop are valuable, then the saentific method used above for 
arriving at a correct estimate is to be encouraged 
Opposed to this way of arriving at results will be found many 
to which the application of the term scientific would be a travesty 
For instance, among doubtful methods of arriving at results the 
following examples might be cited Inqmiies are sent to dealers, 
buyers, farmers, etc , asking the simple question, “ How much 
cotton will your county raise this year ? ” To the sum of the 
results thus received seven and one-half per cent is added, based 
on the observations that these correspondents generally under- 
estimate the crop by that amount This latter result is made the 
basis of a published estimate on the size of the crop Many 
reports will be found which are based on no more trustworthy 
methods, and their existence justifies the suggestion that a care- 
ful description of method is due from any organization which 
issues reports to those who receive reports and base their opera- 
tions on them More diligence in this matter would mean less 
opportumty for manipulating the market 
In addition to the statistics thus far discussed concerning the 
cotton crop, brokers, producers and manufacturers are interested 
in current prices on the exchanges This subj'ect needs only a 
mention here, for each exchange individually compiles its own 
data, and by means of the ticker, telegraph and cable, and later 
the newspapers, this information is immediately dissemmated to 
all interested parties 
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Sources of Informakon tn the Cereal Markets 

Current information in the cereal markets is sought more 
eagerly than any other data in the produce markets, owing to the 
commanding importance which gram occupies The system of 
trading in futures is greater in wheat even than it is in cotton, and 
just in proportion as it is greater there is greater demand for data 
as to current happenings 

It was to forecast the probable wheat crop that the government 
crop reports were first undertaken From a small beginning they 
have grown in scope until today they cover almost everything 
grown m the United States that can be considered of commercial 
importance Those parts of the reports dealmg with the cereal 
crops which are traded m on exchanges are as follows The March 
report gives the stocks of gram in farmers’ hands, the distribu- 
tion and consumption of corn, wheat and oats, and the average 
natural weight of wheat and oats The April schedule, the first 
which gives condition reports, deals with the condition of winter 
wheat and rye In May further reports are made upon the con- 
dition of winter wheat, rye, meadow lands and sprmg pasture It 
also covers the portion of the origmal acreage of winter wheat 
that has been, or will for any reason have to be, abandoned In 
June the acreage of all the important crops is reported on, chief 
among which is spring wheat The condition of wheat, oats, 
barley, rye, clover and spring pasture is dealt with The July 
schedule gives the acreage planted to corn, the stocks of wheat in 
farmers’ hands, and the condition figures as before Condition 
figures are reported for all crops up to September, when most of 
the smaller cereals are harvested The condition of corn is 
reported on in October, and in the annual report for December 
the condition of winter wheat and rye planted for the following 
year’s crop is dealt with. In addition to these data, the estimated 
average yield of winter wheat and the stocks of oats m farmers’ 
hands are dealt with in August; the average yield and quality of 
spring wheat, barley, oats and rye in October, and the average 
yield per acre of corn in November The annual report of the 
ciop reportmg board comes out in December, when aU crops are 
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harvested and it is possible to obtain trustworthy estimates of 
the total crops The production and prices of all the principal 
crops are dealt with in this schedule, together with the acreage of 
winter wheat and rye sown for the crop of the following year 
The government’s weekly weather reports are watched in the 
gram markets equally as closely as in cotton In fact, some 
brokers will go so far as to say that a careful observance of 
weather conditions throughout the producing area wdl enable 
them to anticipate very closely the result of a coming crop report 

Aside from the government reports there are three agencies for 
securing news in the grain markets They are (i) the gram 
exchanges and alhed organizations, (2) large commission and 
brokerage firms, which make a canvass by correspondence, and 
(3) the private crop expert, the latter analogous to those already 
noted m the cotton market 

The grain exchanges annually spend enormous sums of money 
in compihng statistics of their own dealmgs Nearly every ex- 
change maintains a committee whose duty this shall be The 
practice of die Philadelphia Commeraal Exchange is typical 
Its by-laws state that “ The committee on information and 
statistics shall have supervision of the hbrary of the exchange, 
and all matters pertaimng thereto It shall, unless other- 

wise directed, have charge of newspapers, market reports, tele- 
graphic and statistical information for the use of the exchange; 
and it shall be the duty of the said committee to organize plans 
for obtaimng regularly, and at the earliest moment, such rehable 
mformation as may affect the value of articles dealt in by the 
members of the exchange ” 

The Philadelphia Exchange publishes each day a record of 
stocks held in elevators, vessels or cars loaded, and daily receipts 
and shipments [A reduced facsimile of one of their daily reports 
IS oimtted] Some of the exchanges go further and attempt 
to compile summaries The Chicago Board of Trade, for in- 
stance, compiles figures of visible supphes of grain But m this 
immediate connection the work that is best known and has most 
general acceptance throughout the country is that of Bradslreefs 
Trade Review. Bradstreet’s collects the figures of stock of 
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grain on hand at the grain supply centers by means of agents and 
the use of the telegraph, and the total is pubhshed in the journal 
of that name Visible supply figures are also pubhshed weekly by 
Dun’s Review 

The greatest organization of all, either m this country or 
abroad, deahng with the grain exchanges as a whole is BroomhaU’s 
Agency. Broomhall’s Agency has become the olB&cial represen- 
tative of practically every important gram exchange in the world 
Its method of operation is well described by Mr G P Broomhall, 
the American repiesentative, in a letter to the writer “ We have 
no regular forms which we send to our correspondents, but our 
agents send us advices, some daily, others weekly, either by mail 
or wire and also by cable We have, for instance, about three 
hundred agents and correspondents scattered all through the 
important grain-producing countries, and any change in weather 
conditions, say in Russia or Argentine, is at once cabled to our 
Liverpool office, from which point it is agam disseminated, in 
America, for instance, by this office ” [the New York office] “ to 
private subscribers here at New York, and they in turn wire the 
information over their private wires to Chicago and the far West 
We are the foreign correspondents for the Chicago Board of 
Trade, and since January ist this year [1911] are supplying the 
New York Produce Exchange with all their foreign information 
The Buenos A3T:es Grain Exchange also receives our foreign grain 
service, and also the Liverpool grain exchanges 

“ All the largest exchanges in the world which handle grain use 
our foreign cabled grain service We have agents on ah these 
markets and through them we obtam the offiaal prices posted on 
them, and they are m turn sent to Liverpool and again redis- 
tributed to other exchanges Statistical information, such as 
exports, receipts, shipments, are also gathered by our agents and 
sent to Liverpool, who in turn have them tabulated and sent 
through the various countries For instance, each Saturday 
afternoon I personally compile the shipments of wheat, corn and 
flour, that is, the amount of grain shipped from the difterent ports 
in this country for the week We have agents at all the ports on 
the Atlantic and Pacific seaboard and they send me in by mail 
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and wire the amount of gram shipped for the week, and after 
condensing same I cable this mformalion to my Liverpool ofSce, 
and they, after receiving the returns from our agents in Russia, 
Argentine, India, Australia and any other exporting countries, 
are able by this to compile the total amount of wheat shipped for 
the week from all countries . Our head office in Liverpool is 
the center to which all information is mailed, wired and cabled, 
and they in turn through the different exchanges are able to have 
the information made public all through the world. ’ ’ Broomhall’s 
Com Trade News is the ofl&cial paper of this agency, a special 
edition of which is published in New York Prices are sent from 
New York to Liverpool and posted on the exchange board within 
six mmutes, and direct communication fiom New York to 
Argentine is accomplished withm fifteen minutes 
In addition to the methods just described for collecting and 
compihng data, many of the larger gram commission and broker- 
age houses, such as Finley Barrel! & Co , Chicago, Logan & 
Bryan, New York, Bartlett Frazier Company, New York, and 
S B, Chapin & Co , New York, make a practice of canvassmg the 
intelhgent opmion of men located m the grain belt for the purpose 
of estimatmg the conditions of the grain, the acreage, etc. As an 
example, Finley Barrel! & Co. recentiy mailed to some five 
thousand individual correspondents postal cards having the 
foUowmg questions concermng the coin crop 

Has corn crop turned out better or poorer than expected ? 

Are husking returns larger or smaller than expected ? 

What IS the present condition of corn ? 

Are farmers satisfied with present prices ? 

Have they sold new corn freely ? 

Will movement to market be free ? 

How soon wiU it commence ? 

A great number of these correspondents are in daily communi- 
cation with their firms and are able to inform the latter of any 
circumstance of sufficient importance to justify a special investi- 
gation In fact, Mr. S. S Daniels, editor of the market reports of 
the Philadelphia Commercial Exchange, is authority for the 
statement that these reports coming in daily over cables, wires 
and tickers are the greatest general factor influencmg prices 
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The private crop experts are usually in the employ of, or 
represent, some large firm or commission merchants Here as 
elsewhere it will be found that there are both good and bad 
Numbers of so-called crop experts publish misleading crop reports 
in order to influence the market m the interest of speculators. But 
there are a number — one broker puts it at less than one and one- 
half dozen — of genuine crop experts, men of mature judgment 
whose business it is to give dismterested and impartial advice on 
the growing crops and whose opmions can be depended upon to 
represent the facts as they know them Foremost among such 
men in this country are Mr. John M Inglis, with Logan & Bryan, 
New York, Mr B W. Snow, of Bartlett Frazier Company, New 
York, Mr Oscar K. Lyle, of S B Chapin & Co, New York, and 
Mr George M Le Count, with Finley Barrell & Co , Chicago 
Representatives of any of these firms can usually be foimd on any 
important grain exchange 

These different men use different methods The method of Mi . 
Le Count, for instance, is that of direct observation, going into 
and through the grain growing sections of the countiy and 
minutely examining the growing crops Snow’s reports, on the 
other hand, are the result of an organization almost as comph- 
cated as and modeled upon the government crop reportmg ser- 
vice Needless to say, these men, while classified together here, 
perform functions differing the one from the other. 

The Coffee Market 

The coffee market, like the gram market, looks to the exchanges 
for its current information The production of coffee is localized 
as is probably no other commodity sold today by the exchange 
method By far the largest part of the world’s supply is grown m 
the State of Sao Paulo, Brazil A small portion comes from the 
East Indies. The exchanges which are instrumental m fixing the 
prices of coffee are New York, Havie, Bremen and Hamburg 
There are some private reports on coffee, but the superintendent 
of the New York Coffee Exchange is authority for the statement 
that with one exception they have no influence on the market 
That report is the one issued by Messrs WiHet and Gray, of 
New York 
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The gieat source of information in the United States on the 
coffee market is the New York Coffee Exchange It publishes 
daily, monthly and annual reports, its figures are accepted as 
accurate throughout the world, and its reports aie looked forward 
to with great interest by the trade The statistical work of this 
exchange consists m coUectmg and compiling daily detailed 
information as to the prices of coffee on its own floor, at Havre, 
Hamburg and Rio de Janeiro, stocks on hand with their location, 
daily and weekly receipts and dehvenes from all important ware- 
houses of the world, coffee afloat, with source of origin and desti- 
nation, and, lastly, reports on weather and temperature in the 
regions of coffee production This information furmshes a com- 
plete report of the daily condition of the growing crop, the location 
and the movement of stocks on hand and the prices ruhng on the 
important exchanges 

These daily reports are further condensed into a monthly sum- 
mary of the figures enumerated above The most important item 
of the monthly report is the table of the world’s visible supply, 
and it is looked forward to each month with great interest The 
visible supply figures are also compiled by two European organi- 
zations, viz , Messrs Duuring & Zoon, of Rotterdam, and Mr E 
Laneuville, of Havre The three separate totals show a very 
small difference 

The Annual Supplement of coffee exchange report summarizes 
in more condensed form the reports already noted and is of 
historical value' principally It serves, of course, to afford a 
quick comparison for a series of years as regards the total yield, 
the movement of the crop to pomts of consumption, and the 
comparative prices. 

Metal Statishcs 

Information dealing with the metal market may be grouped 
under three heads, viz , (i) Sources of current statistics, (2) trade 
papers pubhshmg current information, and (3) annual statistical 
publications. The following are the important ones: — 
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1. SOTIRCES OR CXJRRENT STATISTICS 
A United States Statistics 

American Iron and Steel Association, 261 S 4th St , Philadelphia 
Copper Producers’ Assoaation, No i Liberty St , New York 
Horace J Stevens, ed , The Copper Handbook, Houghton, Mich. 
Iron Trade Review, Cleveland, O 
Engineermq and Mmmg Journal, New York 
United States Steel Corporation, Monthly Report of unfilled 
orders 

Custom House returns. 

B Enghsh and Foreign Statistics 

Juhus Matton, 25 Rood Lane, London 
Henry Merton & Co , Ltd , London 
Vivian, Younger & Bond, London 

2. Trade Papers Publishing Current Inpormation 

Journal of Commerce and Commercial Budetm, New York, 

Iron and Coal Trades Review, London ' 

Iron Trade Remw, Cleveland 
Iron Age, New York 
Mmeral Industry, New York 
Engineering and Mining Journal, New York 
American Metal Market and Daily Iron and Steel Report Pub- 
lished by the American Metal Market Co , 81 Fulton St , 
New York 

The Steel and Metal Digest (monthly) Published by the American 
Metal Market Co , 81 Fulton St , New York 
Bulletin of the American Iron and Steel Association, 261 S 4th St , 
Philadelphia 

3 Annual Statistical Publications 

Statistical Report of the American Iron and Steel Association, 261 S 
4th St , Philadelphia 

Metal Statistics, published by the Amencan Metal Market Co , 
81 Fulton St , New York 

Pubhcation of the Umted States Geological Survey 
Commerce and Navigation of the United States, pubhshed by the 
Bureau of Statistics, Washmgton, D C 
The Copper Handbook, pubhshed by Horace J Stevens, Hough- 
ton, Mich 

Comparative Statistics of Lead, Copper, Spelter, Tin, Aluminum, 
Nickel, Quicksilver and Silver, compiled by the Metalsgesell- 
schaft, the MetaUurgische-Gesellschart A -G and the Berg 
and Metalbank Aktiengesellschaft, Frankfurt-am-Main, 
Germany 

Directory of Iron and Steel Works in the United States, pubhshed 
by the American Iron and Steel Association. 
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This classification is made on the basis of nearness to the source 
whence the statistics origmate both m time and place, the inten- 
tion being to show as nearly as possible m all cases the original 
source from which the information is compiled, the channels by 
which it first reaches the general public, and then the annual 
volumes into which it finally finds its way and is permanently 
preserved 

The pioneer collecting agency for iron and steel statistics in the 
Umted States is the Amencan Iron and Steel Association Its 
statistical work 1 elates mainly to the operation of all the iron and 
steel works of the Umted States, covermg the production of the 
blast furnaces, rolling nulls and steel works So thoroughly does 
this organization do its work and m such confidence is it held by 
the trade that its data are accepted everywhere as authoritative 
Its inquiries are sent to each mdividual manufacturer with 
requests for his own production These returns are then sum- 
marized by districts, states and for the whole country Much of 
the success of the association in obtaining data is due to its 
method of disclosing to no person the results for mdividual estab- 
lishments It publishes only the summaries It sends out regular 
blank forms of a most comprehensive nature on which returns are 
made 

The Iron Trade Remew, of Cleveland, a trade paper, collects 
from the mines of the Lakes Region their annual output of iron 
ore While this is an annual publication, it is the only pubhcation 
of its land, and is looked forward to with great interest It is 
republished m every important paper which reports on the metal 
markets 

What is done for iron and steel by the two organizations just 
noted IS done in much the same manner for copper by two other 
organizations, viz , the Copper Producers’ Association, of No i 
Liberty Street, New York City, and Horace J. Stevens, editor of 
The Copper Kandbook, Houghton, Michigan The former is an 
association created and supported by about a dozen copper pro- 
ducing compames And smce these companies control the entire 
output, the production of copper is concentrated in a way that 
makes the gathering of data a simple matter. The Copper Pro- 
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ducers’ Association lias to deal with these few companies only 
The reports are pubhshed monthly and deal exclusively with 
copper in marketable condition 

The best available source of statistics of mme production and 
of general information concerning copper and copper mimng com- 
panies IS that pubhshed by Horace J Stevens in his annual 
Copper Handbook In an extended letter to the writer, Mr Stevens 
explains his method of coUectmg statistics and the importance of 
this subject justifies a reproduction m substance of his statement 
With an annual request which he sends to mme owners he in- 
closes a blank question sheet of a most exhaustive nature T his 
request goes to the ten thousand and more compames that are 
described m the Handbook and also to several thousand others 
who are not tlieie included In addition to these he utilizes other 
sources of mfoimation, as follows Different governments of the 
world, through the proper departments, are requested to send 
official reports and other information not published but on file 
All reports of mimng compames are kept on file, as are also the 
prospectu of new compames The services of a chpping bureau 
are utilized and a chppmg bureau is maintain ed in his own 
office One of his most valuable sources of information comes 
from his correspondence with mimng engineers throughout the 
world 

Of first hand material two other sources must stUl be noted 
The United States Steel Corporation now publishes a monthly 
report of its unfilled orders, and, due to its co mmandin g position 
in the iron and steel business, this report is taken as mdicative of 
the current condition of that industry The report is looked 
forward to with great mterest by brokers The custom house 
furmshes currently to the trade the figures of imports and exports 
of metals, which later come out m the monthly and annual sum- 
maries For Enghsh and foreign data there are three firms in 
London whose names are weU known No more than a mere 
mention of them is necessary here They are Juhus Matton, 
25 Rood Lane, Henry R Merton & Co , Limited, and Vivian, 
'Younger & Bond Their statistics of production and prices 
appear in the weekly editions of the Iron and Coal Trades Review 
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(London), and they are credited with a large part of the foreign 
statistics in the pnnapal annual pubhcations 
The second step in the distribution of this enormous mass of 
information is its pubhcation by the trade papers A detailed 
description of the reports of each of these journals is not neces- 
sary The general objection that can be directed at most of them is 
that they are first techmcal j’oumals, deahng with the mechanical 
side of mming and are only secondarily trade j'ournals, pubhshing 
market news The result of this is that their market repoits are 
in many, if not most, cases meager m the extreme Some of them, 

as, for instance, the Iron Trade Review and the Engineering 
and Mining Journal are important more because of the original 
material they compile than for their market reports The New 
York Journal of Commerce is a model among the trade news- 
papers in this country Its reports are full, are well classified 
and are not too much internungled with “ opimons ” The 
Iron and Coal Trades Review (London) is also a model trade 
paper Its weekly edition has separate divisions devoted to 
each of the important metal markets, beginning with a concise 
statement of the condition of the market, followed with a small 
and conase table of statistics compnsmg prices, production, etc 
A large part of the value of its reports is due to the arrangement 
of the material m such a way that the substance can be quickly 
grasped without the necessity of disentangling it from a mass of 
unimportant data The pioneer efiort m the way of a daily paper 
devoted exclusively to the metal markets belongs to the American 
Metal Market Company Its daily pubhcation, the American 
Metal Market and Daily Iron and Steel Report, today pubhshes 
the best reports on production, pnces and news of the metal 
trades, and it bids fair to become the sort of paper that is needed 
The monthly pubhcation of the same organization. The Steel 
and Metal Digest, presents the same data in a somewhat less 
detailed and more summarized form monthly The American 
Iron and Steel Association issues a monthly bulletin deahng with 
the statistics it has compiled Practically all the daily newspapers 
in the large cities pubhsh dady reports on the metal markets 
Most of these leave much to be desired. They give only a fleeting 
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impression of the market and are hardly trustworthy for one 
whose interest demands defimte and detailed facts 
The work of the annual pubhcations consists m collecting the 
information already enumerated and putting it in permanent 
form Foremost among these is the Annual StaksUcal Report 
of the Amertcan Iron and Steel AssoctaUon, which embodies the 
yearly results of the work of the association The Directory of 
Iron and Steel Works, pubhshed, or revised, every three or four 
years by the same organization, is the only publication of its kind 
in the iTmted States and is an invaluable work Metal StaUs- 
iics, pubhshed by the American Metal Market Company, is a 
comparatively recent publication, the fourth edition appearing in 
1911 It is somewhat smaller and more condensed than the one 
first enumerated and presents in a concise handy pocket volume 
the important data Its statistics are taken from the compilation 
of the Iron and Steel Association The Copper Handbook, edited 
and pubhshed by Horace J Stevens, is the best and practically 
the only volume dealing exhaustively with copper The Umted 
States Government furmshes annual figures which cannot be 
obtained elsewhere In the annual reports of the Umted States 
Geological Survey are to be found figures of the production and 
consumption of metals in the Umted States, and the annual 
volume on Commerce and Namgahon of the Umted States, 
published by the Bureau of Statistics, furmshes figures of imports 
and exports of metals Last to be noted is the most exhaustive 
pubhcation of aU dealing with metals, viz , Comparahve 
StaUsUcs of Lead, Copper, Spelter, Tm, Aluminum, Nukel, 
Quicksilver and Silver, pubhshed at Frankfurt-am-Mam, Ger- 
many This is a compilation by the Metalsgesellschaft, the 
Metallurgische-Gesellschaft A -G and the Berg and Metalbank 
Aktiengesellschaft, the sources of its statistics being m many 
instances the organizations already noted, but they are collected 
heie in an exhaustive way nowhere else to be found. The pos- 
session of this compilation is indispensable to one who has large 
interests in the metal markets 
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SALES AND ADVERTISING STATISTICS 
INXRODXTCXION 

In retail stores, in wholesale houses, and in the sales and advertis- 
ing departments of manufacturing establishments, whether large 
or small, statistical records are essential to intelligent manage- 
ment The selections which are reprmted in this section illustrate 
the chief applications of statistics to the management of sales and 
advertismg departments of manufacturing compames and to the 
administration of mercantile businesses For convenience the 
subject is subdivided into four parts — (i) market analysis, (2) 
sales reports and records, (3) advertismg statistics, and (4) sta- 
tistics used in retail stores — all of which are closely related m 
prmciple Smce market analysis requires the use of both external 
and mternal statistics, that subject is taken up first 

Market Analysis 

In otdei to determine to which particular class of customers his 
sales campaign should be directed, a manufactuier finds it neces- 
sary to study his market carefully under present conditions of 
keen competition Blunderbuss methods are wasteful, hence 
they are becoramg antiquated The demand for any citicle 
varies according to purchasmg power, hving conditions, occupa- 
tions, racial characteristics, climatic conditions, and numerous 
other influences affecting the different classes of consumers The 
object of market analysis is to determine which class or classes of 
consumers constitute the potential market for the pioduct, to 
ascertam where that class is located, and to find out what channels 
of distnbution are most readily available for reaching them. In 
making such an analysis statistics are serviceable 
There are few, if any, commodities for which equal per capita 
sales may be expected in all sections of the market, provided the 
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market is more than local in its scope In each distnct there are 
numerous classes of consumers -with -widely different tastes and 
desireSj and the relative proportions of these classes in different 
districts always vary In New York City, for example, the popu- 
lation of the metropohtan district in 1910 was 6,475,000 In the 
same year the population of the Cleveland metropohtan district 
was 613,000 From these figures it cannot be assumed that the 
New York market for any particular article is potentially ten 
times as great as that of Cleveland New York represents the 
extremes of wealth and poverty Fifth Avenue and the Lower 
East Side are at opposite ends of the economic scale Their 
wants and their purchasmg power are wholly unlike and each 
differs from the large middle-class strata In Cleveland the rela- 
tive proportions of these several classes, -with llieir numerous 
gradations of purchasing power and of wants, are not the same as 
m New York The population of Cleveland, furthermore, differs 
m Its composite parts from that of Cmcinnati or other cities, and 
these differences m the make-up of the population affect potential 
demand Another Ime of demarcation is between urban and rural 
distncts Because of these diversities a rehable estimate of 
potential demand can seldom be made upon a gross per capita 
basis 

In analyzing the market for some products, conditions other 
than those of a stnctly personal nature must be taken into 
account A manufacturer of electric flat-iions, for example, in 
analyzmg his market found that in one aty of 300,000 population 
25,000 famihes were supphed with central station electnc current 
Thus there were 25,000 possible customers in that city In 
another city of approximately the same size only 3,000 families 
were supphed with electnc current, hence the potential market 
m this second city was much smaller 

For some products the market is clearly defined, in such cases 
the market is easily analyzed by the manufacturer The manu- 
facturer of machine tools, for example, knows that his product 
can be sold only to machine shops and engineenng works and his 
task is to learn all the estabhshments existing and planned for in 
the teiritory that he wishes to cover with his sales organization 
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The leather tanner can expect to sell his product in quantity only 
to shoe manulacturers and others for whom leather is a crude 
matenal In order to obtain a basis for his sales estimates, the 
tanner’s task is likewise to secure the names and addresses of his 
possible customers and to find out the volume of their businesses 
A similar situation confronts other producers of equipment and 
materials that are sold to manufacturers. Certain manufac- 
turers of speaalties sold to other classes of customers can en- 
compass their market in a list that does not assume excessive 
proportions, a manufacturer of surgical appliances, for example, 
can readily obtam and utilize a practically complete hst of possible 
customers For the great mass of goods sold at retail, however, 
and for general supplies sold to manufacturers, the market is of a 
different type and potential demand is much less easily estimated 

Several examples of methods that have been used m market 
analysis are given m the selections reprinted in this chapter 
There are many other statistics apphcable to market analyses for 
other sorts of commodities and still other statistics are occa- 
sionally used which are, however, of questionable utility This 
latter class deserves examination. 

In undertaking an analysis of the market for an article which is 
sold over a wide territory and for which a market index can be 
selected only with difficulty, too much attention may be given to 
wealth statistics, which are assumed to indicate incomes received 
by consumers Wealth statistics, as a rule, have httle significance 
in market analysis In the first place there are no reliable wealth 
statistics and, in the second place, even if such statistics were 
available, they would give slight clue to the probable demand for 
any particular article. Wealth statistics are published, to be sure, 
by the Umted States Government, but they are rough approxi- 
mations. Land values, always difficult of determination on a 
comprehensive scale, make up a considerable part of the total 
wealth estimate and numerous other items are included, the value 
of which cannot be determined with exactness These figures, 
furthermore, represent chiefly the value of tangible property, 
which is reported as part of the wealth of the district where the 
property is located ffiough it may be largely owned by stock- 
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holders or others who reside elsewhere and spend in other markets 
their income from the property 
Wealth statistics are commonly reduced to a per capita basis, 
but a per capita wealth figure is of httle worth for any purpose, 
for it does not show the distnbution of the wealth It makes a 
vast difference to a manufacturer looking foi prospective markets 
whether the wealth in any district is fairly evenly distnbuted 
among the consumers or concentrated largely in the hands of a 
few very rich persons, the quantity of any commodity purchased 
by an individual consumer seldom varies m direct proportion to 
his wealth or income The man with an mcome of $50,000 does 
not buy fifty times as much food nor fifty tunes as many watches 
as the man with an income of $1,000 
Fmally, even if the wealth figures were available in such form 
that they could be relied upon and the distribution of the wealth 
among the population ascertamed, the figures would not accu- 
rately indicate market potentiahties Not only are wealth 
statistics inadequate mdices of incomes, but different classes of 
people engaged in different occupations and hvmg under different 
conditions do not eiqiend their incomes in the same way even if 
those incomes are approximately equal 
Average wages are another set of statistics occasionally referred 
to as funushing an index of potential demand. The Umted 
States Bureau of the Census publishes average wage statistics, 
and similar figures may be obtained from other sources An 
average wage, however, for all the persons engaged in manufac- 
turmg m Massachusetts, for example, includes the wages of 
numerous highly skilled workmen and also the wages of unskilled 
men, women, and children The average is not representative 
and does not mdicate that Massachusetts is necessarily a poorer 
potential market for any manufacturer than some other States 
where the average wages may be higher 
Per capita consumption figures for large groups of commodi- 
ties, such as clothmg or foodstuffs, are finding their way into some 
advertising publications, as affordmg a guide to potential markets 
The only per capita consumption figures which are worthy of con- 
sideration are those for such articles as coffee or sugar, where 
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fairly accurate records of importation and domestic production 
are maintamed The Census figures for the value of the product 
of the various manufacturmg mdustries are too inaccuiate, in the 
form in which they are presented, to be acceptable as a basis for 
estimates of per capita consumption, and there is too great uncer- 
tainty as to the amounts added to the manufacturers’ selhng 
pnces in the course of the marketmg processes to warrant placmg 
any reliance upon estimates of total retail selhng value or total 
amounts paid by consumers for these products These per capita 
consumption figures, moreover, arc gross figures mcludmg many 
grades and quahties, some of which are virtually non-competing 
Such statistics are of htUe aid in making a careful market analysis 
Instead of attempting to use statistics for wealth, mcome, or 
per capita consumption, the first task m undertaking a statistical 
analysis of a market is properly to determine just what class or 
classes of consumers constitute the potential market and, if there 
are varymg degrees of demand, what demand may be expected 
from each class For this, personal investigation or inquiry may 
be necessary The next step is to ascertam the number of con- 
sumers of each class m each sales district From these two sets 
of statistics the total potential demand for each distnet under 
normal conditions can be estimated 
These figures for estimated potential demand, when compared 
with past sales records, show m which districts the best oppor- 
tunities exist for sales development and serve as a basis for 
estabhshing quotas for salesmen Ordmanly the comparison of 
sales records with estimated potential demand shows that the 
degree of saturation is not umfonn in all markets It is usually 
found upon investigation that a higher percentage of potential 
demand has been realized m some markets than in others, tlius 
indicating the direction in which expansion may most readily 
take place Due allowances for these differences in Uie degree of 
saturation must be made, of course, in setting up quotas by means 
of which salesmen are to be rated A district m which only 
25 per cent of the potential demand has been obtained offers a 
much easier field for selhng than a district in which there is a high 
degree of saturation but, while he should show a greater per- 
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centage increase, the salesman in the former district cannot be 
expected to reach the mark of the salesman m the second district 
in a single season 

Another factor to which attention may be given m analyzing a 
market for some products is the percentage of distribution, — 
that is, the percentage of the total number of possible retail out- 
lets in which the goods m question are sold. A manufacturer of a 
food product sold in retail grocery stores generally wishes to 
mduce as large a number of grocers as possible in each district to 
carry his product. If 75 per cent of the retail grocery stores are 
selhng the article, he considers that he has 75 per cent distribu- 
tion, without reference, of course, to the relative volume of trade 
of the retailers 

In establishmg sales quotas, allowances must be made not only 
for differences in degree of saturation and percentages of distnbu- 
tion but also for differences in general busmess conditions From 
season to season general business conditions fluctuate m each dis- 
trict A poor cotton crop may cut down the normal demand in 
the cotton states while a good grain crop in the same year may 
cause business to be exceptionally bnsk m the wheat district. 
Hence the statistical indices of busmess conditions in each district 
must be taken mto account in companng salesmen’s records with 
estabhshed quotas 

Sales Reports and Records 

Market analyses are valuable not only for indicating districts 
which are underdeveloped as markets but, as has been indicated, 
they are especially useful in furmshing standards for ratmg sales- 
men Yet whether or not an analysis of the market is made, 
salesmen’s reports and salesmen’s records are essential to proper 
sales management and the summaries of departmental sales 
and of total sales provide the general management with vital 
information 

From the individual reports sent in daily or at frequent inter- 
vals, statistical records are made out in order that total sales, 
departmental sales, and the sales of individual salesmen may be 
compared with previous records and with established standards. 
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The exact form of the sales record varies according to the require- 
ments of each mdividual business and tlie greater the number of 
lines of merchandise carried the more detail is needed in the sales 
record A hardware wholesaler, for example, will wish to have the 
sales records of his salesmen classified into at least half a dozen 
groups of articles in order that he may determine whether or not 
each salesman is developing properly the sales of the lines yielding 
the greatest profit A hardware salesman whose sales of nails are 
increasmg and whose sales of cutlery are falling off is not a 
promising employee Likewise the wholesale grocer who finds 
that one of his salesmen is good at selling sugar but poor at selling 
other fines has discovered a weak spot m his salesforce 

In trades where the salesmen call upon the same customers at 
repeated intervals, as for example in the wholesale businesses, 
customers’ records are usually found to be valuable. The most 
common form of customers’ records is a set of cards, one card for 
each customer, on which are recorded the orders received from 
each customer Although the same information can ordinanly 
be obtamed from the ledgers, the separate card record is needed 
by the sales manager By examimng these cards the sales man- 
ager is able to ascertain which customers, if any, are buying less 
than formerly and which customers have ceased to buy at aU It 
frequently happens that customers cut down their purchases 
because of dissatisfaction or friction which can easily be remedied 
once it is known but which may never be detected without cus- 
tomers’ records It is fuHy as important to keep old customers as 
it is to secure new customers Several examples of the utilization 
of sales and customers’ records are given in the sections which 
follow. 

Advertising SiahsUcs 

The subject of statistics used in the advertising department as 
guides for the selection of mediums and for checkmg up results 
is covered in the following sections and it is not necessary to add 
anything to what is stated there 
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Siaitsiics Used tn Retail Stores 

The statistical records which are kept in retail stores are 
analogous to those kept in other mercantile establishments, but 
the form and the amount of detail vary greatly according to the 
size of the store and the nature of the busmess. In retail busi- 
nesses, as in all other lines of business, the cost of keeping the 
statistical records has to be weighed against the advantages to 
be gamed therefrom, a small store cannot afford to use as 
elaborate a system as a large store A department store, for 
example, can keep daily records of its sales by departments and 
by salespersons, detailed wage statistics, complete dehvery 
records, purchase and stock records, and an elaborate budget 
system. In a small grocery store, on the other hand, some of these 
records must be dispensed with ^ Even m the smallest retail 
store, however, there are some records which are essential — 
a record of the sales of each salesperson and either a stock or a 
purchase record If the salesforce expense is to be kept at a 
mimmum, the work of each salesperson should be watched 
continually by means of accurate sales records 

In retail stores generally, one of the most serious causes of loss 
is a slow stock- turn, owing to over-buying or to poor buymg, and 
either a stock record or a purchase record is needed by every 
retailer In a retail shoe store it is ordmarily possible to keep a 
record of sales and stock in detail, smce the number of hnes 
carried m a single store is not great ^ In a retail grocery store or 
m a retail hardware store, on the other hand, there are hundreds 
of different articles and brands which are sold in small quantities, 
in such stores a continuous stock record can seldom be kept with- 
out excessive expense For stores of this latter class some sort of 

1 In general, it may be said that m retail stores customers’ records are kept only 
for advertismg or mad order purposes, not as statistical records Individual cus- 
tomers are too numerous, their mdividual purchases too small, and the independence 
of their demand too great, to make it worth while to keep any customers’ records, 
aside from those in the ledgers, in the ordinary retail store 

* A complete system of stock records for retail shoe stores is explamed in Bulletin 
No 7 of the Harvard Bureau of Business Research, Harvard System of Stock-keeping 
for Shoe Refatlers 
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purchase record seems to offer the best means of checking up the 
rapidity with which the various articles move If a card record is 
kept for each brand of merchandise and each purchase order is 
pioperly recorded, the retailer can easily determine which brands 
are the “ slow movers ” and what changes in his buying policy 
are necessary in order to increase his stock-turn 
Many mercantile busmesses, both wholesale and retail, and 
many manufacturers are constantly troubled with the return of 
goods from customers to whom they have been sold Nice ques- 
tions of business policy are involved in handhng this problem of 
returns, but whatever policy is pursued it is important to have 
a statistical record of “ returns ” Frequently “ returns ” 
are entered upon the sales records of salesmen and upon cus- 
tomers’ records, in order to provide information to aid in placing 
the responsibility and thus m determining the policy of the 
management 

I CONSroERATIONS OF THE MaEKET * 

By A W Shaw 

The business man must first reahze the intricacy of the problems 
he has to solve. He must analyze his market. Enough has been 
said to indicate the complexity of the market problem The busi- 
ness man faces a body of possible purchasers, widely distributed 
geographically, and showing wide extremes of purchasing power 
and felt needs The effective demand of the individual consumer 
depends not alone upon his purchasmg power but also upon his 
needs, conscious or latent, resulting from his education, character, 
habits, and economic and social environment The market, 
therefore, sphts up into economic and sqdal strata, as well as 
into geographic sections 

The producer caimot disregard the geographic distribution of 
the consuming public He may be able to sell profitably by sales- 
men where the population is dense, while such method of sale 
would be improfitable in a region where there is a sparse popula- 
tion If he bases a judgment upon the average cost of seUuig by 

^ A W Shaw, Som Problems of Market Distribution, pp 100-117 Reprinted 
by penrussion of Harvard University Press 
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salesmen for the whole market, he may easily go wrong, since the 
average nught show that the use of such an agency was on the 
whole profitable, although m some sections entermg into the cal- 
culations the use of salesmen was actually unprofitable Again, 
it might be economical for the distnbutor to establish his own 
branch stores in the denser urban centers, while in the sparsely 
populated regions he could most profitably distribute his product 
through the regular channels 

If, then, a sound system of distribution is to be estabhshed, tlie 
busmess man must realize that each distinct geographic section 
is a separate problem. The whole market breaks up into diftermg 
regions 

Equally important is a realization of what may be termed the 
market contour The market, for the purposes of the distributor, 
is not a level plain It is composed of differmg economic and 
social strata Seldom does the ordinary busmess man appreciate 
the market contour in reference to his product. Yet obviously 
the success of the producers of trade-marked hats depends upon a 
realization of this element of market contour The distnbutor 
of a staple hat at $3 00 appeals to different economic and social 
strata, faces different considerations, and finds different selling 
methods necessary, as compared with distributors seUmg a 
$500 trade-marked hat, or those distributors selling $400 or 
$6 00 trade-marked hats Differences in economic and social 
strata to be reached are as important as differences in geographic 
location and density, if a sound system of distribution is to be 
worked out 

Take the distnbutor who seeks to map out a selling campaign 
for a Cathohc publication It is essential that he take into 
account not merely the geographic distnbution of the Catholic 
population m the Umted States, the regions where it is lelatively 
dense, and the regions where it constitutes a small element m the 
population, but also he must take into account the distnbution 
of that population through the economic strata of society A 
method of distribution successful in New Orleans, where the 
Catholic population is dense and spread through aU economic 
strata of society, might well fail if apphed in Maine, where the 
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Catholic population is relatively sparse and found mostly in the 
lower economic strata 

A careful analysis of his market, then, by areas and by strata, 
IS the first task of the modem distnbutor 

Choice of Agencies in Distribution 

Nor does the merchant-producer ordinarily realize how intri- 
cate is his problem as to the agency or combination of agencies 
that will be most efficient in reaching his market As has been 
suggested above, the business man often adopts one method and 
becomes an advocate of it, disregarding entirely other methods 
While the method adopted may be more efficient than any other 
single method, it is apparent that a method which is relatively 
effiaent m reaching one area may be inferior to another method 
in reachmg another area And so a system of distribution which 
has proved very effective m reaching one economic stratum may 
be relatively mefficient when employed to reach a different 
economic stratum in society 

The problem, then, of working out the most effective combina- 
tion of agencies is a most comphcated one. Each distmct area 
and economic stratum must be treated as a separate problem, 
and, moreover, the economic generalizations embodied m the law 
of diminishmg returns must be taken into account in choosing 
that combination of selling agenaes which wiU give, in the 
aggregate, the most efficient organization of the market. 

Thus the distnbutor may find as he extends his operations in 
his immediate territory, geographically, that his selling cost 
steadily decreases, but that when he further extends his market 
the selling cost increases He may fmd that in more distant areas 
selling by salesmen ceases to be profitable, and there he will per- 
haps establish a more econoimcal system of selhng by a combina- 
tion of salesmen and arcular letters That is, he may reduce the 
number of visits by salesmen by one-half, and supplement their 
efforts by a senes of circular letters or more personal correspond- 
ence In even more distant areas, it may be necessary to eliminate 
the salesmen entirely and to sell only by direct advertising. 
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Perhaps enough has been said above, in analyzing the functions 
of the middleman and the extent to which the nse of functional 
middlemen has made alternative agenaes of distribution possible, 
to free us from the necessity of here pomtmg out at length how 
complicated is the problem presented when the business man 
balances distribution through middlemen agamst direct selling 
through salesmen and advertismg 

Attention must be called, however, to consideiations that enter 
when one compares the use of salesmen with the use of different 
forms of advertising The bu&mess man will often judge between 
different selling agencies solely upon the basis of the direct return 
over a short penod In discussmg advertising we spoke of three 
classes of demand aroused by sellmg effort (i) expressed con- 
scious demand, (2) unexpressed conscious demand, and (3) sub- 
conscious demand The direct and immediate return from selling 
efforts depends solely on expressed conscious demand But the 
business man must take into account the unexpressed conscious 
demand and the subconscious demand Suppose a smoking 
tobacco IS advertised A man notices the advertisement, reads 
it, and decides that at some future tune he will try it, and perhaps 
months later does so This is not reflected in the direct immediate 
returns, yet clearly it is a result to be taken mto account Or 
suppose a man merely notices the advertisement At a later date 
when purchasing tobacco, he is shown the advertised brand with 
other brands The advertised brand being vaguely famihar to 
him from the advertisement, he purchases it in preference to the 
others Here, too, the aroused demand would be of a degree 
not reflected in direct immediate returns, yet of value to the 
distributor 

It is obvious, then, that if one were balancing the advantages 
of selhng through salesmen agamst selling through advertismg in 
whole or in part, he should consider not only the expressed con- 
scious demand reflected in the direct immediate returns but also 
the lesser degrees of demand which, while not immediately 
effective, tend to render subsequent selhng easier 

Thus A salesman might make fifty calls at an expense of $100, 
and ten sales might result from his efforts. Or for the same $100, 
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5000 pieces of direct advertising might be mailed, resulting per- 
haps in only eight sales. Or, perhaps, if the same $100 were 
used for the msertion of a page advertisement in 100,000 of the 
circulation of a standard magazine, only six sales would result 
Now it IS apparent that judgmg by the direct results, the sales- 
man is the most efficient agency of distribution, the direct adver- 
tising next, and the magazine advertising least efficient But the 
distnbutor must beai in nund that there are grades of demand 
which do not become effective immediately, and must take into 
account that while the salesman made ten sales he had only forty 
opportmuties to create these lesser grades of demand, while the 
direct advertising gave 4,992 opportunities for the creation of 
demand falhng short of expression, and the magazine advertising, 
peihaps, 49,994 such opportunities, assuming for our present 
purpose that the advertisement was seen m one-half the copies 
by one person This is not an improbable supposition as each 
copy of a magazine is usually read by several persons 

A sound selhng pohey, then, must be built up 011 a careful 
analysis of die market by areas and strata, and upon a detailed 
study of the proper agency or combmation of agencies to reach 
each area and stratum, takmg into account always the economic 
generalizations expressed m the law of dimimshmg returns It 
must also take into account not only die direct results obtained 
from the use of one 01 the odier agency over a short period, but 
also the less measurable lesults represented by die unexpressed 
consaous demand and subconsaous demand, which go to aid 
future selling campaigns 

All this tends lather to give a general sense of direction than to 
serve as a practical and tangible method of handhng a specific 
problem of distribution A clear grasp of the pioblem through a 
caieful analysis is the first step in solvmg difficulties To sug- 
gest any cure-all or even any panacea for the existing maladjust- 
ments in distribution, even were it possible, is not the purpose of 
this paper The very complications revealed by analysis indicate 
the inadequacy of any smgle remedy But it is possible to face 
the problem of remedy as well as of diagnosis in a scientific spirit, 
— to introduce what may be termed the “ laboratoiy method ” 
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Laboratory Study of Lhstribution 

The crux of the distribution problem is the proper exercise of 
the selhng function The busmess man must convey to possible 
purchasers through one agency or another such ideas about the 
product as -will create a maximum demand for it. This is tlie 
fundamental aim, whatever the agency employed Hence this 
IS the pomt where a saentific study of distribution must first be 
apphed. How is the busmess man to detemnne what ideas are to 
be conveyed to the possible purchaser and what form of expression 
IS best adapted to such conveyance ^ 

Here, as elsewhere in distnbution, the ordinary business man is 
today workmg by rule of thumb He guesses at the smtable ideas 
and forms of expression, and gambles on his guess On the basis 
of his a prion selection of ideas fitted to build up a demand for his 
product and of a form of eiqnession smted to convey the ideas 
effectively, he invests tens even hundreds of thousands of dollars 
in a selhng campaign 

The more able busmess men, to be sure, seek to determine those 
facts about their goods that wiU attract the attention of the pos- 
sible purchaser and awaken in him the desired reaction, that is, 
a desire for the article They study in a general way the points of 
superiority in quality and service possessed by their products as 
compared with other goods of like kmd. 

They also seek guides as to the form in which the ideas should 
be conveyed, in the general principles of style, all based on the 
fundamental notion of conserving the prospective purchaser’s 
mental energy by cuttmg down the friction of commumcation 
They know, for instance, that they should use short familiar words 
expressmg their exact shade of meamng, that they should give 
preference to figurative language, that they should suggest a 
concrete image only after the materials of which it is to be made 
are conveyed, that they should avoid abstractions and gen- 
eralizations where possible, that when they are suggestmg the 
reaction desired their language should become quick, sharp, and 
compelling. 

These things the more efficient busmess men know and apply 
But aU this is a priori The need is for ^ method of practical test 
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tibat -will enable us to try out selling ideas and forms of expression, 
under laboratory conditions, as rt were, before the investment of 
thousands and hundreds of thousands of dollars is staked on the 
success of the selhng campaign 

Mention has been made of the annual expenditure of not less 
than a bilhon dollars m advertising Unquestionably an extremely 
large percentage of this is wasted This means not merely in- 
dividual loss, but soaal loss. It is a diversion of capital and 
productive energy into unprofitable channels 

The causes of this waste are numerous The commodity in 
question may be one not possessing those elements of quality and 
service which constitute the basis for a demand on the part of the 
consuming public If the goods advertised are not adapted 
to satisfy a need, conscious or subconscious, of consumers, the 
advertising caimot be effective. Attempting to sell a thing that 
nobody needs is wasted effort. 

Agam, the medium used for the commumcation of the ideas 
about the goods may not be one that reaches the particular 
economic or social stratum in which possible purchasers of the 
commodity he. Hence the ideas fail to create a demand because 
they do not reach those in whom a latent need for the commodity 
exists 

Another important cause of advertising waste lies in the failure 
to take advantage of aroused demand The distributor often 
fails to give proper attention to the matter of the physical supply 
of his product There results a considerable leakage m demand 
from the inability of persons m whom a demand has been created 
to obtain the goods at the time when desired. 

But the great cause of waste is probably the fact that the 
ideas about the goods, or the form in which those ideas are con- 
veyed to possible purchasers, prove ill-adapted to secure the 
desired reaction, and thus to create in the consumer an effective 
demand. 

If we can apply to this pressing problem of advertising waste 
methods of study which have proven effiaent in other fields, the 
gain is clear The aigineer does not choose material for a bridge 
by building a bridge of the material and waiting to see whether 
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it stands He first tests the material in the laboratory That is 
what the business man must do 

The statistician turns in his problems to the law of aveiages 
He IS famihar with what are termed mass phenomena He knows 
that he can learn somethmg of the average height of a body of 
people by studying the heights m a group of a few thousands of 
people drawn at random from the larger body Provided that 
the smaller group is so selected as to insure that it is typical of the 
larger body, and provided the group is large enough to render the 
law of averages apphcable, the statistiaan knows when he has 
detemuned the average height of the smaller group that it will 
roughly coincide with the average height of the larger group 

This method of study can be applied by the business man in 
testmg the ideas and forms of eispression to be used in a selling 
campaign In direct advertising, the maihng of selling letters, 
arculars or catalogues to prospective purchasers to draw from 
them an order for goods as an evidence of awakened demand, you 
have a stimulus and response adapted to direct statistical meas- 
urement. The number of responses per thousand coinmumca- 
tions can be detemuned Heie is the agency that the business 
man can employ in testmg, under what are equivalent to labora- 
tory conditions, the ideas and forms of expression that seem to 
him best adapted to awaken a demand for his product 

Suppose the manufacturer of a food product is planning a cam- 
paign to reach, not the consumer, but the grocers of the coun- 
try Now the whole body of dealers, large and small, handling 
grocenes numbers something like 250,000 Let the distributor, 
after working out a set of ideas and forms of expression which 
seem to him likely to be effective m arousmg the desired demand, 
test this material by maihng it to say 1,000 grocers The group 
selected must be large enough to give typical results and it must 
be so selected as to be representative in character of the whole 
body of grocers 

Grantmg these elements, the distributor can determine the 
number of responses from the 1,000 grocers to whom the com- 
munication was sent, and can estimate from that result the aver- 
age response per thousand of communications that would have 
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"been obtained if the same ideas in tie same form of expression had 
been conveyed to the whole body of 250,000 dealers in groceries 
in the country He can then test by means of direct maihng to 
another group of 1,000, a varymg set of ideas or varying form of 
expression And so on with other modihcations of the selling 

Tabm I Bankbes’ 'Ebsts 


Minimum Standard = jo per M 



material Thus it will be possible to determine what ideas, in 
what ariangement and in what form of expiession, are most 
effective to arouse the desired demand 
That the plan suggested is practical is indicated by the results 
of such an intensive study presented in Table I Heie are shown 
the results of “ tests ” and the results of complete mailings. The 
tests here covered only one stratum of society, a mailing list of 
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bankers being used The purpose of the selling material mailed 
was to obtain orders for certain publications Vanous forms of 
“ copy ” were tested by mailing, usually to 500 names on the hst 
Where the return on any test exceeded the minimum standard of 
twenty orders per thousand commumcations the material was 
mailed to the complete list In only one case did the complete 
maihng fad to show an average return per thousand commumca- 
tions substantially the same as that derived from the test mailmg 
In the case of Test D^, mailed September 15, 1909, the return is 
clearly out of proportion to the results from the maihng The 
same material maded on the same date, however (Test D^), gives 
for a similar small group a return much closer to the results 
obtamed from the final mailing When a minimum standard as 
low as twenty is used, and the test group numbers only 500, there 
IS danger that the average wiU be disturbed as by one individual 
sending in several orders. The larger the test group the more 
exact an index will it give as to the results which will be obtamed 
from a complete maihng. 

This method of studying ideas and forms of expression in direct 
advertismg would be important, even though its usefulness did 
not extend beyond direct advertismg It would permit one to 
guide a widely extended direct advertismg campaign by an 
investigation relatively inexpensive 

But the importance of the method described does not end with 
direct advertismg Remember that the root idea is the same, 
whatever the agency for selling employed Selling is accom- 
phshed by commimicatmg to the possible purchaser ideas about 
the goods calculated to stimulate in him a desire for the goods. 
These ideas may be commumcated through middlemen, salesmen, 
general advertismg or direct advertismg Smee the ideas are the 
same, whatever the agency for commumcation, die business man 
can determine in his direct seUmg laboratory what ideas and m 
what combmation are the most effective selling matenal He can 
then cairy over into his seUmg by other agencies the knowledge 
there obtained 

Suppose an extensive campaign through periodicals is under 
consideration The distributor contemplates spending perhaps 
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hundreds of thousands of dollars upon advertising m certain 
penodicals What can the “distribution laboratory” do to 
determine the ideas to be conveyed and the forms of expression , 
to be used to create the desired demand ? Now the circulation of 
a periodical to be used may run into the hundreds of thousands 
or even into the millions. The busmess man wishes to test the 
response that will result from the communication to this enor- 
mous body of subscribers of certain ideas expressed in certain 
forms Not only can he work out the most effective ideas, the 
most effective arrangement, and the most effective form of expres- 
sion through the agency of direct maihng, but he can even test 
the fi n al “ copy ” itself, just as it will appear in the periodical, by 
mailmg it directly to relatively small groups 

Moreover, he can test the response to it found in differing strata 
of society Ideas adapted to build up a demand for a commodity 
m one economic or social stratum may prove ineffective when 
dealing with another. The importance of this method lies in the 
fact that most periodicals circulate within certam fairly weU- 
defined economic and social strata The ideas and forms of 
expression that are most effective in one periodical hence may be 
relatively ineffective if used in another that reaches a different 
stratum 

Equally important is the application of the suggested method 
of study to selling through salesmen The more progressive busi- 
ness men today train the salesmen m a certam basic “ sellmg 
talk ” That is, certain ideas, arranged in a certain order and 
expressed in certain forms, are impressed upon them as likely to 
build up a demand for the article on the part of possible pur- 
chasers The basic “ selling talk ” is not, of course, repeated 
parrotUke by the salesman, but it does serve as a foundation for 
his talks to possible buyers 

Here again the laboratory idea can be applied The whole 
structure of the selling talk can be built up on the ideas, order of 
arrangement, and forms of expression established as the most 
efficient m creatmg demand through the medium of direct 
advertising One need but appreciate the fundamental identity 
of the selhng function, through whatever agency exercised, to 
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realize that the results obtained in e^eriments in direct advertis- 
ing can be earned over to se lling by salesmen 
Note, too, that the general prmdples, upon which the “ testuig ” 
method depends, apply when we seek to study the possibihties of 
the whole market by the intensive cultivation of one section of it 
A localized selling campaign, narrow in extent, will give relatively 
exact data from which the possibilities of a nation-wide campaign 
of hke character may be judged Obviously, if our law of averages 
holds good, we may carry over the results obtained m one section 
to other sections, and hence at small cost guide a widespread 
campaign. 

The exact data that can be obtained through such “ testing ” 
methods permit a more saentific consideration of the decreasing 
returns obtained if one agency is used beyond a certain point 
Hence a better combination of agencies is possible, with a view to 
the greatest aggregate efficiency 

II Why and How a MANUTAcrerRER Should Make 
Trade Investigations ^ 

Bv C C Parlin 

One of the amazing things in mdustry is the fact that vast sums 
of money are being risked in enterprises undertaken upon guess- 
work While some manufacturmg enterprises have been started 
only after a careful study of conditions, others have been insti- 
tuted after a few inquiries and upon a decision to take the chance 
Much of this attitude is a legacy of the past when conditions 
were essentially different from today In the earher period of our 
manufacture the markets were clamoring for goods The manu- 
facturer had but two problems first, to make the goods, and 
second, to get them within reach of the consumers 
Today the supply in most lines has caught up with the demand 
and a third very important function devolves upon the manu- 
facturer, namely, to develop his markets This function involves 
first of aU a thorough knowledge of his existing markets and of aU 

1 Printers' Ink, October 22, 1914, pp 3-12, 74-80 Reprinted by permission of 
Printers' Ink Several charts have been omitted 
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those influences which are operating to affect them It seemed 
natural enough m the earlier stages of mdustrial development for 
the manufacturer to confine his attention to the making of goods 
and to entrust to an outside sales organization the second function 
of getting the goods to the consumer. It is still advantageous m 
many lines for the manufacturer to reach the retailer through 
jobbing connections, but no manufacturer, however efficient and 
honorable the middlemen handling his product are, can afford to 
be without first-hand knowledge of his markets Every manu- 
facturer should know where his goods are sold, who buys them 
and why they are bought, what type of men are selling his goods 
to consumers, what influences are affecting them, what their 
sales methods and sales costs are, to what extent they are real 
factors in making sales and to what extent they are only order- 
takers 

Every manufacturer should know whether he has a uniform 
distribution or whether there are certain sections and commum- 
ties withm sections where sales are subnormal, many manu- 
facturers reachmg the retail trade through middlemen seem to 
have very little of this mformation Those who sell through a 
sales organization sometimes do not know what jobbers buy their 
goods or what the geographical distribution of their goods is 
Those selling to j'obbers have some knowledge of the geographical 
distribution of the goods, but often have httle information as to 
what proportion of their goods goes to dties and what to rural 
trade They know httle in regard to the retailer and his prob- 
lems They do not know what consumers buy goods or what 
mfluences affect the consumers’ choice In general, these manu- 
facturers know only what the jobbers tell them, and why should 
tlie jobbers tell them much ? 

Manufacturers who sell part or all of their goods direct have 
more mformation, but this often reflects merely the salesman’s 
viewpoint and does not portray the entire field 

Besides a thorough knowledge of existing sales conditions the 
manufacturer should study potential markets, and how they can 
be developed, what the influences of new sales methods are and 
what influence new methods of exploitation would have on the 
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industry, what new uses can be found for the product, what detri- 
mental influences are at work and how they can be checked or 
removed, how retailers can be best persuaded to give efl&cient 
cooperation and how consumers can be most effectively reached 
To say that knowledge is power is trite but it is true Knowl- 
edge is the foundation of modern merchandising, and as competi- 
tion grows more intense, it becomes more apparent that the 
manufacturer must know in order to succeed 
But a manufacturer says, “ Why have a research department ? 
I have thirty salesmen If I want to know anything I ask them ” 
To this query there are two obvious answers First, because 
these men are salesmen They are honest and efficient, but they 
have a salesman’s viewpoint and a salesman’s prejudices Their 
opimon is of great value, but by the very fact of their specializa- 
tion in salesmanship they are handicapped in gettmg an impartial 
view of the situation They see a part of the truth too clearly to 
get a fair vision of the whole truth Second, because the function 
of a research department is not only to answer questions but to 
discover influences that are escapmg the attention of the manu- 
facturer and his sales organization It is only natural that any 
organization which speaahzes on a certam phase of an industry 
should in the gainmg of intensive knowledge of that phase lose 
something of the perspective of the whole A research depart- 
ment is therefore needed to supplement and broaden this special- 
ized knowledge with pertinent mformation from alhed fields 
As competition in business has grown more acute, there has 
been a greater necessity that every factor should be understood 
and every danger guarded agamst in order that success may be 
attained Hence, there is an ma easing necessity for reseaich 
departments in business enterprises 
The manufacturer gets an intensive knowledge of those phases 
of his business with which he comes in daily contact But fre- 
quently there emst other phases with which he has little contact 
He therefore has little knowledge of their importance From the 
very fact that a manufacturer gives mtense attention to certain 
phases of his industry, these phases tend to assume undue impor- 
tance in his mind and it is difficult for him to obtain a well- 
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balanced view of the field unless his dwn experience is supple- 
mented by research into those portions of the work which are 
least understood 

For example, the manufacturer who sells exclusively through 
jobbers has httle opportumty to judge of his possibilities through 
direct sales The manufacturer who uses no national pubhaty 
usually fails to see the possible development of his business 
through national advertising A manufacturer, particularly one 
who sells through indirect channels, often has httle knowledge of 
the distnbution of his product — who buys the goods, why certain 
Imes are selected and others rejected On the other hand a manu- 
facturer who does have considerable knowledge about the dis- 
tribution and sale of his own fines may not be conscious of some 
general influence operating in the retail and jobbing field which 
may greatly affect his selling problems Hence as a result of 
researcli work manufacturers have usually ob tamed suggestions 
of value and sometimes have been led to change entirely their 
selling systems 

A certam manufacturer in the Central West was interested 
primarily m breaking mto the New York markets; research 
showed hun that totally neglected at his own door there lay a 
larger market easier to get and hkely to prove moie profitable 
than the coveted New York market, research showed another 
manufacturer that his distnbution was far from uniform, another 
that he was restneting his line to jobbers when the possible sale 
for his goods was almost confined to those stores which aimed to 
buy direct, another who sold only direct that a major portion 
of the opportunities m his field could be best reached through 
jobbing channels 

Granting the value of research work, the chief problem is. How 
may it be conducted to produce results commensurate with the 
expenditure ? 

In commercial research work as m most other fines of intel- 
lectual endeavor, the man is more important than the method 
Essentially, the thing to do is to get a competent man and give 
him much latitude both in method and in subject matter; for 
the problems in each industry are so individual and so complex 
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that no satisfactory formula for procedure can be laid down, and 
much must be left to the mitiative of the man conductmg the 
work 

At first sight, it might appear that the problem of a research 
department is to answer inquiries, and a man taking charge of the 
work is hkely to ask, “ Exactly what problems am I expected to 
solve ? ” The answering of mqmnes is valuable and may be weU 
worth what it costs, but a research department, in order to attain 
its greatest usefulness, must go considerably beyond the answer- 
ing of questions and perform the higher function of formulating 
questions which ought to be asked 

It might appear that the company would be in a position to 
state exactly what information would be of value, but after asking 
many manufacturers what problems they desired to have studied, 
I am satisfied that one of the greatest services of a research depart- 
ment is to ask new questions When a manufacturer has formu- 
lated m his naind a question for which he seeks an answer, all his 
experience, reading and thinking are brought to bear upon its 
solution, and while a research department can accumulate data 
that will help him in reachmg a conclusion upon that point, it can 
perform a more valuable service if it can discover tendencies of 
which the manufacturer is not conscious and ask him questions 
which will lead to new lines of thought 

Research work should not only be dominated by honesty of 
puipose, but it should be conducted from the student standpoint 
of truth for truth’s sake Lines of inquiry that appear hkely to 
prove of practical value should, of course, be pursued But that 
which appears academic should not be neglected, for it frequently 
happens that what appears to be academic turns out to be highly 
practical, while somethmg which appears hkely to be practical 
often turns out to have little value 

It IS probably advantageous for a research worker to approach 
his problem without special knowledge of the particular industry 
to be studied A man who has had several years of experience m 
any given industry has formed such defimte opinions of that 
mdustry that he cannot easily formulate well-balanced judgments 
on its problems. The research worker’s function, m some respects. 
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IS like that of the juiyman, for whom one of the requirements is 
that he know nothing about the case 
The methods to be appUed to commercial research are analo- 
gous to those used in science, namely, the gathering of a mass of 
facts and then, with an abundance of data before one, proceeding 
cautiously from the particular to the general 
Some of the broader aspects which should be borne in mind in 
formulating conclusions may be suggested here 
First, tendency toward concentration It is of vital impor- 
tance to a manufacturer to know whether the industry in which 
he is operating is tendmg toward concentration, and if so, to 
what extent that concentration is likely to be carried 
In general, industries may be divided into two classes' those 
makmg utihties and those makmg style goods Utilities compnse 
those articles which are bought by the consumer solely on the 
basis of quahty or efl&ciency for the price and without thought 
of their pleasing his taste or fancy e g , agricultural implements 
are utihties They are judged solely on the basis of performance 
in proportion to price What mechanical pnnaple is employed 
and whether the hnes of the machme are pleasmg to the eye make 
little difference if efiffciency be there 
Style hnes are those m which the consumer’s preference is 
determined by qualities other than utility — all those lines which 
appeal to individual tastes and fanaes In general they are the 
hnes that mvolve the element of adornment and display, such 
as clothing of all kinds, jewelry, dress accessories, household 
furnishings and decoration 

Many lines are at the same time utilities and style goods For 
example, clothmg and furmture in certain grades are bought 
primarily for serviceable qualities, but in other grades must meet 
the most exacting^ requirements of style In automobiles, the 
truck is a utility, i. e , is j'udged on its abihty to produce wealth 
The pleasure car, on the contrary, is both a utility and a style 
carriage In addition to meeting the demand for mechamcal 
efficiency it must meet the style demand of the moment, and 
these style demands affect not merely body lines, location of 
doors, and other appearance features, but also cover equipment 



SALES AND ADVERTISING STATISTICS Z03 

and choice of mechanical principles If, for example, a purchaser 
in choosing between a “ six ” and a “ four ” is swayed by motives 
other than those of efficiency and price, if he buys the one or the 
other to have the same kmd of motor as his friends, or makes his 
choice because the one or the other simply pleases him the best 
regardless of purely economic reasons, the sale is made according 
to the laws of style goods rather than of utilities 

It is important for a manufacturer whose line falls somewhere 
in this vast intermediate field to determine to what extent style 
influences are controlhng the industry, for the manufacturing 
and sales tendencies in style lines are fundamentally different 
fiom tliose m utilities 

In utihty lines, theoretically, a single concern, if it excelled, 
would secure an entire monopoly, for if a manufacturer so 
perfected his manufactunng process that he was umversally 
acknowledged to have the most effiaent article at the price, 
theoretically everyone would buy his product Practically, if one 
manufacturer can attain a very high degree of effiaency m manu- 
facture, another can develop near enough to his standard to be a 
competitor, and practically, there is a value m a name, and there 
IS a difference m public opimon Hence it seldom happens that m 
any line where there is no protection by control of raw material 
or patents, anyone does attain an absolute monopoly However, 
in these fines there tends to be concentration down to a very small 
number of manufacturers, unless freight conditions affecting raw 
materials 01 finished product necessitate a sectional distnbution 
of plants 

In the manufacture of utihties, as concentration progresses, it 
becomes mcreasmgly difficult for a new firm to gam a foothold, 
foi ordmanly the new manufacturer has to pass through an 
unprofitable period before he attams efficiency enough m manu- 
facture to hold his own m competition with monopoly In these 
fines where the economic tendency is toward concentration, there 
IS no place for the small manufacturer unless he can adapt his 
product to meet some pecuhar local need, and no place at all for 
the middle-sized producer The manufacturer is likely to face 
the alternative of growing great or bemg crowded to the wall. 
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In style lines, on the other hand, people buy not only quality 
and efficiency but also an intangible something which by its dis- 
play represents the owner's individuahty Since there are many 
types of individuahties there must be a considerable number of 
manufacturers to supply the mdividual wishes In the manu- 
facture of a style line, whenever a manufacturer gets a majority 
of the market a style reaction sets in against him Thus it comes 
about that no one can gain and permanently hold any large per 
cent of the total market Hence there are bound to be a con- 
siderable number of producers, and their relative rank is likely to 
vary from season to season as a fickle public smiles first on one, 
then on another In these hnes the opportumty for the small and 
medium-sized manufacturer continues, for in style hnes there are 
always people who desire something unique and thus furmsh a 
chance for the specialty manufacturer with a distinctive product 
to maintain his existence without growmg great For the same 
reason there is always an opportunity in the manufacture of 
style lines for a new concern to gain a foothold if it can make a 
successful appeal to the human desire for display 

Obviously, then, one of the most important things to be deter- 
mined in any busmess is the extent to which style influences 
control the industry and the extent to which the tendency to con- 
centration is likely to proceed Upon an understanding of these 
problems and upon the direction of the company’s activities in 
harmony with the tendency of the industry may depend the very 
existence of the firm. 

Second, convenience goods or shopping hnes E the manufac- 
turer produces an article sold to the consumer, it is important to 
know to what extent it is bought by men and to what extent 
bought by women, for men and women purchase through different 
motives 

A man ordinarily buys either at (i) the most convenient place, 
(2) by impulse, (3) in an accustomed place, or (4) by brand. He 
does not compare values and there is httle tendency for his trade 
to be concentrated in shopping centers or in large stores. In 
general, men’s trade is hdd back in the suburban places and 
remains scattered in a multitude of small estabhshments. 
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Women’s trade, on the contrary, is of two distmct kinds, (i) 
convenience goods and (2) shoppmg lines. 

Convenience goods comprise notions, cheap cottons, and, in 
general, the lower end of women’s purchases 

Shoppmg lines, in general, comprise the upper end of women’s 
purchases, such as cloaks and suits, draperies, carpets, millinery 
In the purchase of convenience goods the woman ordinarily buys 
on the same motives as the man that is, at the most convenient 
place, or on impulse, or sends the children to an accustomed 
store, or orders by brand These hnes, like the men’s, find their 
sale m a multitude of suburban shops or crossroad stores and the 
manufacturer who would sell these Hnes must have the assistance 
of the jobber 

In the purchase of shopping Hnes, on the other hand, the woman 
does definitely want to compare values (apparently in three 
stores) and the department store, which is organized to furnish 
facihties for women’s shopping, tends to get the great bulk of this 
trade Hence the trade in shopping Hnes is sharply concen- 
trated in a comparatively smaU number of shopping centers and 
m a few stores within those centers. 

It is of prime importance to a manufacturer to determine m 
which classification his goods faU and to what extent either shop- 
ping or convenience buymg is the prevailing motive Upon this 
depends his method of sale If he has a men’s line or a conven- 
ience line, his distribution is widely scattered and the multitude 
of smaU merchants handHng his wares prefer to buy of the jobber 
Such a manufacturer therefore should not push his direct sales 
methods farther than is consistent with a jobbmg pohcy In 
some lines he will find it advantageous to supplement his jobber 
program by sellmg direct to those large stores to which he may 
sell without j’eopardizing his j'obber connections. If, on the con- 
trary, he has a shopping line of any considerable volume, the 
direct sales method will be found best adapted to his needs, for 
the sale opportunities are confined to large stores, and, in general, 
large merchants prefer to buy direct A clear understanding of 
such conditions is often necessary to determine the foundation 
prmciples of a seUing system 
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Third, scope of the market 

Such a retail mvestigation Twill need to be geographically exten- 
sive because the vanous sections of the country differ matenaHy 
in buying power and m their attitudes toward vanous types of 
merchandising Withi n each section considerable vanation will 
be found in cities of diffeient size and in cities that represent 
different types For example, a residential city will ordmarily 
have more per capita buymg power than an industrial city A 
city with a large German population is hkely to have a conserva- 
tive per capita expenditure m department-store hues. A capital 
aty tends to be subnormal in concentrated trade. A city in 
which wealth is concentrated m a few hands may show low pei 
capita expenditures, while a aty with wealth widely distributed 
wiU be found to be above the average In general, retail and 
jobbing figures are merely the measure of human wants and 
economic possibihties, and when once the fundamental pnnciples 
have been ascertained and the extent to which sectional, racial, 
industrial and climatic conditions modify these fundamental 
tendencies is understood, one may estimate with a fair degree of 
accuracy the probable market for a given section 

In estimating markets it should always be borne in mind that 
the potential market may be very different from the existmg 
market An industry which does not employ adveitising may 
seem to have a small market, while if consumers were better 
informed the market might be much enlarged. Or an mdustry 
which sells duect when it should use j'obbers, or mce versa, may 
fall materially short of satisfying its potential market Hence, 
the potential market, though less tangible and therefore more 
difficult of study, offers the more important field for research 
work 

Fourth, seasonal sales 

The manufacturer usually is conscious of the extent to which 
his sales are affected by seasons, but the graphing of the seasonal 
curves often proves mterestmg and of value m planning sales 
efforts For example, a graph of the automobile production and 
sales indicates two very unequal sales seasons, a major one in the 
spring and a minor one in the fall, with a style clean-up in mid- 
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summer and a stock clean-up in the late fall. A graph of the 
department-store sales indicates two nearly equal sales seasons, 
the graph tending to be symmetrical except foi the influence of 
the hohday trade 

Fifth, fundamental tendenaes in the trade. 

The scope of a commeraal-research department is to ascertain 
that which is fundamental rather than to give attention to the 
ephemeral 

In many mdustries it is necessary to forecast changes in fashion, 
and the value of this work is by no means minimized, but such 
work is so distinct from that of a commeraal-research department 
that It belongs to a distinct department 

III Finding the Facts that Count ^ 

By J G Fredekicks and F M Fbikes 
From a sixth-floor window a young advertising man looked out 
across the steam puffs and long roof lines of a four-hundred-acre 
plant He was trymg to match up the theories his chief was 
setting forth with the visible power spread out before him The 
latter had just told him that the works would keep on runmng 
even though all advertising stopped 

“ Momentum,” the older man explained comfortably, “ carries 
a big business through dull seasons Our prestige, the fact that 
we have the largest organization, the biggest factory and the 
longest hne, makes this busmess go — and grow ” 

The advertismg man doubted It did not seem logical that 
sales m the long run could be built on a passive, neutral basis 
Experience urged that any business-gettmg plan or program 
should be grounded on facts and a knowledge of conditions as 
specific and certam as that obtainmg in the research laboratory 
he could see down the factory street. 

“ Our sales have always fallen to thirty per cent of normal, 
during July and August,” the manager of another business — - 
this one a large, midwestern retail store — assured his new 
merchandise man when the latter took alarm at a sudden slump 

1 System, August, igiz, pp 115-124 Reprinted by permission of System 
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m receipts “ Our trade goes off to the country, and we simply 
have to accept the inevitable The dull season means that we 
have to exert tremendous pressure durmg the fall, wmter and 
spr ing to recoup the losses But we’ve never failed to restore the 
average yet ” 

Was the factory executive right ? Was the head of the depart- 
ment store sure of his ground ? Are momentum and prestige, 
trade standards and customs, dull season and vagrant popula- 
tions to be accepted as mevitable and unchangeable factors m 
distribution and merchandismg ? Are hostile conditions or cir- 
cumstances felt rather than known certainly, to be allowed to 
hmit production programs and marketmg plans ? Or are these 
oppressive conditions to be examined, dissected, remedied — 
and, perhaps, utilized ? 

Constructive busmess answers, no That young advertising 
man, going back to his old place the other day, found a new chief 
busy with charts, diagrams and plans He found him checking 
returns in different territories against quotas fixed by scientific 
study and investigation He saw page after page of detail figures 
showmg how much each district ought to yield and how much it 
actually had produced He found the manager digging out the 
reasons why returns had not come up to expectations. 

Business after business is probmg mto its own past searching 
for the sohd basis of fact upon which to base future growth New 
policies are forming The progressive grocer no longer guesses 
which goods make his profits for him He gets figures and knows 
The advertising manufacturer or wholesaler no longer contracts 
for white space to be filled with mere publicity announcements 
The retail merchant with the new point of view doesn’t take the 
falhng off in his summer trade for granted, he analyzes, gets at 
the facts, lays plans to counteract his decrease in volume 

When a new manager took charge of this same department 
store he challenged that summer slump He was not content to 
see normal running expenses go hand in hand with an excessive 
drop in income. As he went about the store he studied the situa- 
tion. Then he called a conference of all the buyers and put it 
before them. 
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“ But we expect that,” they countered with the same old 
excuse “ Our best trade leaves the city about Jime 20th ” 

“ How many people in this town ? ” the manager demanded 

“ About 750,000 ” 

“ Phone to some railroad trafi&c man and find out how many go 
away,” he ordered 

Presently the answer came: 

“ About 85,000 ” 

” Is it true,” tlie manager asked, “ that our business success is 
bound up m 85,000 people, less than one-eighth of the population 
of this city ? What about the folk who stay at home ? What 
about the visitors who flock to town during the summer months ? 
Can we afford to let a business rest on such an insecure basis ? 
Let’s find out where we stand, and why we can’t move out of our 
tracks ” 

The hunt for facts began It was a big store with eleven motor 
dehvery routes These routes were plotted on a city map The 
daily dehvery sheets for a year back were examined, and the 
number of packages on each route tabulated and posted in that 
district Study of the complete map disclosed the amazing fact 
that except in July and August three-fourths of the store’s sales 
were made m an area of less than one-fifth the total area of the 
eleven routes There was no abnormal summer loss outside 
of this one very productive district But here m this area of 
fat incomes, and social prominence, July and August deliv- 
enes fell off nearly 40 per cent from the normal level of other 
months 

An analysis of the store advertising, both newspaper and cir- 
cular, showed that the appeal had been directed exclusively to 
the classes which maiataiaed charge accoimts A “ quahty ” 
trade had been the consaous purpose it had been attamed with 
a vengeance The wage-earnmg groups, the great mass of people 
who buy moderate-pnced goods had been so impressed with the 
idea that this was a high-pnced store that they were no longer 
reading the store’s advertisements in the daily papers Long 
expenence had taught them that they could not afford to shop 
there. 
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It was determined to reach these moderate-price groups Their 
habit of not reading the store’s advertisements made necessary- 
some unusual method of approach It took the form of a large 
circular, distnbuted from house to house, featuring the merchan- 
dise these prospects were buying at slightly lower prices than 
they had been paying elsewhere 

What these goods were — what prices people wanted to pay — 
what values they expected — this was made the subject of senous 
study The buyers, good judges of the cheaper quahties, reen- 
forced their knowledge by talks -with their clerks about sales 
lost because pnces were high They even had these clerks can- 
vass the recent purchases, particularly the bargains, of their 
friends and neighbors In this way the buying of the trial stock 
was brought into touch -with the needs of tlie less productive 
districts 

“ Examine these bargams at our store watch our newspaper 
advertisements ” was the slogan of the circular The groups 
aimed at did both Sales showed an immediate increase The 
campaign was begun in July For that month, instead of tlie 
usual loss, the total sales were larger than for May — a condition 
never before occumng m that store’s history In August the first 
attempt was made to reach the same peo^ile through newspaper 
advertising Care was used to feature goods and prices that 
would appeal The results showed that the circular had been 
successful in educating the new group to read the store’s news- 
paper advertismg as well as to come in and examine the bargains 
exploited 

Probing for facts upon which to base new business or reenforce 
old connections is a policy that may be applied m every busmess 
Imhative, personahty and executive abdity have carried many an 
undertakmg to success But no matter what the size or character 
of the concern, the search for -vital statistics must sooner or later 
be taken up if the business is to continue and not lose ground 

To visit factories in New England, department stores in Mis- 
souri and Canada, insurance offices m Illinois, real estate offices 
in New York, to analyze incident after inadent where this policy 
of building on facts has been the makmg of a business, would 
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mean the cataloguing of so many prosperous concerns Once a 
merchant or manufacturer sees such an inquiry under way, he 
accepts the advantages as self-evident and finds that the working 
out of a program of investigation and analysis is a problem no less 
interestmg than the test of the policy itself. 

Business men with the new pomt of view do not take anything 
for granted They look behmd results for the hidden causes As 
often as not they learn that decreasmg sales are due, not to short 
crops or industnal slackness, but to fundamental changes in 
marketing conditions or changes in consumer demands which 
have been accepted as fixed and stable for a score of years 

Old channels of distribution, they discover, have been broken 
down m many lines The jobbing house has been ehminated 
as a factor m many terntories, while in other fields, for other 
products, the wholesale umts have been multiplied and their 
individual size reduced The consumer demand for certain com- 
modities has almost vanished in fields formerly productive 

After gathering and classifying his facts, the manager fre- 
quently discovers that to maintain his accustomed volume of 
sales, he must either transfer his attention to other groups or 
classes of consumers or develop brand new uses or appeals for his 
erstwhile staple goods Occasionally too, searchmg inquiry 
uncovers a general loss of confidence due to lowered ideals or 
negligence m the handhng of orders and customers which has 
been wholly unknown to the head of the business Or any one of 
a hundred other special conditions or circumstances may take 
threatening shape in the department of his business where he felt 
himself more secure The main point to lemember is that analysis 
of the chief functions of any busmess and the machinery and 
orgamzation which serve those fimctions rarely fads to pay its cost 
over and over again 

How conditions may be analyzed and the facts thus sifted be 
utdized IS illustrated by the recent experience of one great indus- 
try By reason.of its size and unquestioned leadership, perhaps, 
It had developed a bhnd side m its outlook on the selling field 
The momentum gathered in half a century carried it along at 
about the usual rate of progress In view of the general slackness 
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of the whole industry, it was agreed that the company was more 
than “ holding its own ” 

The president, however, had noted various indications which he 
felt were more than symptoms of a temporary stagnation From 
his reports, he gleaned here and there figures which suggested a 
slow but decided downward movement in the volume of sales by 
territones The growth of the country was holding the total up 
to the normal mark, but there was evident a sluggishness which 
could not be explamed by lack of quality or value in the goods 
or lack of energy m the selling force or m the company’s adver- 
tismg, general or direct The whole trade seemed sick. 

Called mto council by the president, the directors made light 
of the situation At each succeeding meeting, however, as they 
faced the accumulating evidence of lost ground they began to 
share his doubts. As they failed to lay finger on the reasons 
for the recession, their confidence in their own judgment weak- 
ened They felt the adverse undercurrent, but lacked definite 
mformation either to reassure them or to confirm their fears 
Finally, the president brought matters to a focus 
“ It’s time,” he said, “ to stop this travehng around in circles 
We’ve got to qmt guessing and go after the facts We need a 
thorough investigation into all the conditions surrounding our 
business and the tendencies which seem to be turning the trade 
upside down ” 

One of the directors objected Hadn’t the auditor smothered 
them with figures showing forty different conditions which, in the 
end, turned out to be negligible so far as their influence on sales 
went ? 

“ Yes,” the president agreed, “ and that is why we are thinking 
in circles We have lived too dose to this business, and fed our- 
selves too much on mere ofl&ce statistics. We need perspective 
We need to see this business in relation to other lines of trade and 
general consumer conditions We have been explainmg the 
fluctuations of our trade by all kinds of rough-and-ready reasons 
— the effect of consolidations, tariff tinkering, the political situa- 
tion, and so on But we haven’t one shred of scientific fact to 
back up our explanations, ' 
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“ We have got to dig into this thing hard and deep There are 
several vital things we do not know about this business We 
know who our jobbers are and the names of our larger dealers. 
We write to many of them every day and our salesmen visit them 
regularly But we don’t know who buys our products for use or 
what kmd of men and women they must make good for 

“ Years ago we put our trade m the hands of the jobbers. 
Retailing has changed but we don’t know how it has changed or 
how the changes have affected our products Consumer demand 
has changed we need to know why and how I propose, there- 
fore, that we make a broad, thorough, analytical investigation 
into all these thmgs and try to reduce the information to figures 
and charts and reports which we all can undei stand. Then we’ll 
be in some sort of shape to save the busmess ” 

The work began next day First a conference of aU the manu- 
facturing executives was called In company with the president, 
they sized up the production situation from every angle They 
exanuned the goods from the point of view of salabihty, value, 
efficiency, safety in use But a searchmg analysis of trade reports , 
salesmen’s complaints, the results of techmcal investigation and 
comparative tests estabhshed nothing except that the goods were 
sound Then followed a senes of conferences on the quality and 
effiaency of products as compared with competing lines Eveiy 
consumer’s complamt received m ten years was gone over in 
detail But no flaw in the sales value of the goods developed 
Wherever the sick nerve was, it could not be found m the factory 
Interest centered next on the sales organization and the funda- 
mental seUmg situation A study of the whole industry was first 
made Graphic charts presented the volume of business of the 
SIX leading compames They pomted back forty years Gettmg 
the sales figures of two of these compames was easy, the other 
three guarded their statistics jealously, but suffiaent data were 
secured to make the final estimate one very close to the actual 
figures This sales chart showed conclusively that there had been 
no decrease in output which other firms had not felt more keenly, 
while the ratio of increase was always greater for the company 
than for the other concerns In a word, not one firm, but the 
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whole industry, was suffering the same sickness, whatever that 
might be 

For the moment, therefore, the investigation did not take up 
-the individual efhciency of the sales staff and orgamzation 
Instead, it followed the lead pomted by the sales chart for the 
whole industry, and tackled the broader questions of the con- 
sumer’s attitude towards the line, his need of such products and 
the general distributive situation 
Here a careful investigation was necessary. The information 
likely to be found useful and suggestive was classified and the 
inquiry was pushed m all parts of the country Six weeks later 
this mformation, tabulated and reduced to graphic charts, was 
laid before the executive board It supphed clear and unmis- 
takable reasons for the condition whidi they had felt, but had 
failed to analyze and offer data comparing the current trend of 
the industry with the movement in other lines 
In a nutshell, the pecuhar situation in the trade hinged on 
three separate developments The first and by far the most 
important was the movement of population to the cities and the 
decrease of wild and uncultivated land. When a man moved in 
from the country to take a job in a store or factory, his use of the 
company’s products virtually ceased 
The second development was the passmg of control of distribu- 
tion from the hands of the jobbers in the central markets and the 
multiplication of smaller wholesale houses to which the carrying 
and pushing of the company’s line might be a matter of only 
casual interest If the goods were called for, they would be 
supplied, but a consumer’s demand was the only reason for 
stocking and handling them which these new houses recognized 
as imperative 

The third transformation which had taken place in the distribu- 
tion field was the entry of the department store and the mail order 
house into a field which had always been controlled exclusively by 
dominant specialty dealers in every town of any size throughout 
the cotmtry. 

To arrive at these conclusions thirty or forty graphic charts 
were compiled 
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The per capita consumption of the whole industry’s products 
was a long and tedious job In some territories the books of the 
leading wholesalers supphed the necessary information, eked out 
by estimates covering the volume of those jobbers who were not in 
sympathy with the purposes of the inquiry In many cases it was 
necessary to draft local correspondents, banks and commercial 
agencies into the investigation 

It was not easy, from this somewhat formidable mass of matter, 
to arnve at conclusions which would give a real msight mto con- 
ditions The figures on which the graphic charts were based 
would have discouraged and possibly bafiEled the executives, 
whereas the graphic charts brought all the information into 
coherent and recognizable relation One by one the conclusions 
projected themselves out of the information gathered and satisfied 
even the most skeptical Instead of guessmg that the increasing 
tendency of the population was toward the city, and that the 
gradual ehmination of forests and other uninhabitable places was 
one big factor in reducing the consumption of the company’s 
goods, the graphic charts not only corroborated this theory com- 
pletely, but measured the exact extent of the relation between 
cause and effect 

On the mam issues all agreed that the evidence of the charts 
was conclusive The falling off in sales for the whole industry was 
due to the changed attitude of the consumer, coupled with the 
general indifference of the wholesaler and the lack of an incentive 
to cooperation on the part of the dealer 

This conclusion indicated as plainly as a “ graph ” itself what 
would have to be done to restore sales vigor and efficiency Con- 
structive educational work was necessary to revive the interest 
of the urban consumer His changed situation had to be taken 
mto consideration in framing the new appeal New uses had to be 
discovered and pointed out Many of the products would need 
adapting to this changed physical situation 

The consumer’s wants, desires and opportunities to use the 
company’s goods furnished the key to the situation The whole- 
saler’s indifference would yield to the revival of consumer demand 
and the right kind of selling effort Where he failed to show the 
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proper interest in the new sales plans, the company had a second 
string to its bow It could either transfer the account to 
another pbber more amenable to influence or deal with its 
retailers direct 

In any event, the cooperation of the dealer was so necessary in 
exploitmg the product, in effective use of local and direct adver- 
tising and selhng helps and in the final man-to-man tradmg 
operation that the wholesaler, as a factor in sales, dwindled in 
importance as basic conditions in distribution became clearer and 
better understood 

The advertismg manager, in 'touch for the first time with the 
environment and needs of consumers, was able to plan a campaign 
which would turn the attention of these forgetful buyers agam to 
the company’s products Knowing where the various classes 
were grouped, he was able to choose mediums and vary appeals 
so that each dollar spent earned its nght proportion of inquines 
and orders His campaign directed at retail dealers had the same 
virtue of shooting at a mark made visible by the light of exact 
knowledge 

The sales manager, in his turn, found the board of directors a 
unit m backing up the vigorous program he laid out for handling 
the jobbers and coaxing his dealers into line with the new pro- 
gram of cooperation Even on the negative side, the investigation 
was not without result The works’ superintendent, who had been 
urging an addition for two years, after studymg the “ graphs,” 
acquiesced in the board’s decision that for three years every 
surplus dollar was worth double its factory value if eiqiended m 
the selling field. 

This phrticular business has not yet solved all of its marketing 
problems It has, however, made a fresh start on a well-mapped 
road, with an organization full of confidence in its pohcies and its 
managers It is meeting its trade problems and tendencies 
intelligently and is gathering strength and experience in the 
new program and methods, while its rival companies, without 
definite knowledge on which to base their efforts, are piling b lind 
enthusiasm into a widening breach. 
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IV Demand Among Owners of Homes ^ 
MAFruFACTtTREES and advertisers who are anxious to analyze the 
possible market as defimtely as may be are likely to be aided 
materially by a line of research which has been undertaken by the 
national Government and which is, in great measure, new to 
Federal statistics Th is mvestigation, which is being conducted, 
primarily, by the United States Census Bureau, is designed to 
show what proportion of our population, m town and country, 
occupy their own homes, and also what proportion of the owned 
farms and urban residences are free from mortgage 

It is probably weU-mgh superfluous to dilate upon the influence 
of home ownership upon merchandising conditions, and yet it is 
suspected that there are many distribution and sales interests 
that have underestimated the weight of this factor in consumer 
demand and some that have overlooked it altogether For 
instance, there are some advertismg and sales managers who, 
while admittmg the significance of home ownership in the case of 
that large and growing consumer class that buys on the instal- 
ment plan, have been loath to concede that this consideration 
enters in with respect to ultimate consumers who purchase for 
cash through either mail-order or retail channels 

A more far-sighted pohcy perhaps is that of the advertisers who 
have been impelled to study this and aU kindred subjects because 
of a realization that there is no telling to what lengths the “ easy- 
payment ’’ system of sefling will ultimately extend OnginaUy 
confined, for the most part, to more or less expensive necessities, 
such as sewmg machines, it has rapidly extended to aU manner of 
luxunes and, as a straw that indicates the trend of the wind, we 
have the prediction from authoritative sources that a few years 
hence wiU see the instalment plan obtaining m the sale of as large 
a proportion of the automobiles marketed as it does now in the 
piano and player-piano line And, just in proportion to the 
ehmmation of the jobber and the extension of the scheme of sell- 
ing to the retailer direct, will all the problems of instalment-plan 
selling be brought home to the manufacturer 

' Printers’ Ink, October 23, 1913, pp 62-68 Reprinted by permission of 
Printers’ Ink 
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Home ownership has, however, a wider and more general signifi- 
cance than as a test of the financial responsibility of individual 
prospects for instalment-plan selhng It would seem as though a 
study of the statistics which will ultimately be available covering 
the geographical distnbution of homes owned, the proportion of 
the properties free from incumbrance, etc , etc , could not fail to 
afford a worth-while key to market possibilities And these self- 
same statistics wiU contain many surpnses that should have very 
tangible value, espeaally for those advertisers whose policy it is 
to localize their campaigns in one way or another 

As has been said, this hne of investigation is, for the most part, 
an innovation. To be sure, some effort was made in taking the 
census of 1890 to obtain data of this kind, but the plan was 
limited in scope In connection, however, with the recent census, 
information on this score was obtained in all parts of the country 
and covering all classes of the population. Already the Govern- 
ment has completed its investigation as to the ownership of 
farms And conditions on this score in the rural districts are, if 
anythmg, more significant and more representative than the 
corresponding status in the cities 

One of the surprises above referred to is found in the lately 
completed farm statistics We have heard much in recent years 
as to the rapidity with which prosperous American farmers are 
supposed to have been clearing off the mortgages on their land, 
and yet these new statistics show that a larger proportion of 
American farms are mortgaged than was the case ten or twenty 
years ago The officials who have compiled these figures empha- 
size, however, that mortgage indebtedness is not necessarily an 
indication of lack of prosperity Although in some cases mort- 
gages are placed on farms because of poor crops or mismanage- 
ment, such obhgations more often represent an unpaid portion 
of the cost of the farm itself or money expended for additional 
land, for new buildings or other improvements and for other 
equipment 

Following this same line of argument to the effect that the 
existence of a mortgage, under right conditions, mdicates an 
ambitious and progressive citizen, it might be pointed out that m 
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some respects the owner of mortgaged property constitutes the 
ideal prospect for the manufacturers of many lines of advertised 
goods The mere fact that such an individual has a mortgage on 
his farm or residence property implies a certain willingness to 
purchase on the instalment plan He is presumably a convert to 
both the theory and practice of mstalment buymg, and in order 
that he may be sold on any proposition, it is only necessary to 
convince him that his comfort, his material prosperity or his 
mental or physical welfare will be sufficiently well served to 
justify incurring the responsibihties mvolved 

It IS a question, after all, whether the man who, though having 
a dependable but modest income, is wedded to the habit of pur- 
chasing for cash is not just about the most difficult possible prop- 
osition for the firm that is placmg goods that command prices 
m three figures That very system or fear of debt which impels 
such a man to always pay cash bespeaks a frugality which causes 
him to hesitate a long time before he will lay down the sum (say 
several hundred dollars) necessary to purchase outright a pleasure 
vehicle, a musical instrument, a reference library, art objects, 
ornamental furniture or any other one of the dozens of advertised 
products that allure the average household What appears to 
such a man an almost reckless extravagance when measured by 
the cash outlay might be regarded in an entirely difierent light 
if tempered by the monthly-payment plan. It is possible, there- 
fore, that many interests in the advertising world can derive 
maximum benefit by studying Uncle Sam’s new statistics not 
merely to locate home owners, but to determine where the greatest 
percentage of home owners are wiUmg to place mortgages in order 
to make desired purchases 

And m support of the contention that this is sound logic, it may 
be pointed out that the farm statistics just compiled show that 
the proportion of mortgage indebtedness is higher in Iowa and 
Wisconsin than in any of the other States, and yet these States 
are among the most prosperous in agriculture Or, again, take 
the fact that the most conspicuous increase m the proportion of 
farms mortgaged has been m the southern part of the country. 
This increased activity in borrowing in Dixie bespeaks as plainly 
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as may be an increased confidence on the part of lenders in the 
titles to land and in the ability of the farmers of the “ New 
South ” to pay their debts Now, of course, advertisers have not 
waited for this intimation to prod them to cultivate the Southern 
market, but it is worth something as adding to an accumulating 
weight of evidence to one end. 

Taking into consideration the entire United States, it is found 
that the proportion of mortgaged farms m relation to the whole 
number of holdings increased from about 28 per cent in 1890 and 
31 per cent in 1900 to more than 33^^ per cent in 1910 Of the 
nine geographical divisions m which the country is apportioned 
for statistical purposes every division showed an increase in mort- 
gages dunng the first decade of the century except the Middle 
Atlantic division, which is made up of the states of New York, 
New Jersey and Pennsylvania 

But there is another side to this story, and it concerns the 
marked dimmution durmg the past twenty years in the relative 
importance of the mortgage debt earned by our fanners Thus, 
though the proportion of farms mortgaged has increased, the 
latter-day prospenty of our tillers of the soil and the rapid increase 
in the value of farm land has caused a sharp decHne in the ratio of 
debt to value, which is given as only 27 per cent at the present 
time, as compared with more than 35 per cent a score of years ago 
But it IS no mystery that the average farmer’s quickened buying 
propensities have not by any means kept pace with his increased 
purchasmg power To facilitate the deadly parallel, it is only 
necessary to point out that whereas mortgage indebtedness per 
farm increased on the average from $1,224 in 1890 to $1,715 in 
1910, the average owner’s eqmty per farm mounted m the same 
mterval from $2,220 to $4,574 In. other words, it more than 
doubled. The detailed figures show that this increase in buymg 
power has extended with a reasonable degree of umformity to 
almost every state in the Union 

While those farm figures relative to indebtedness and value, 
which may be translated as purchasmg power, show so gratif3dng 
a trend, it is also notable that there is only a slightly less satisfac- 
tory state of affairs on the basis proposition — namely, the farms 
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or fann horaes operated or occupied by owners In the United 
States as a whole substantially five-eighths of the farms are 
operated by owners, and the remaining three-eighths are m tlie 
hands of tenants It is worthy of note, however, as indicative of 
a marked tendency, that durmg the past ten years the farms 
operated by tenants increased much more rapidly — twice as 
rapidly, in fact — than those operated by owners. The per- 
centage of increase in the case of the former was i6 per cent, as 
compared with 8 per cent in the case of the latter This is no new 
mamfestation, however Ever since 1880, and probably from an 
even earher date, the farms operated by tenants have, in each 
decade, increased faster than those operated by owners Just 
what bearing the current “ back-to-lhe-land ” movement will 
have on this tendency is bound to be watched with interest by 
many advertisers 

There are in some sections of the country proportionately more 
farms operated or occupied by owners than is the case m otlier 
distncts — this bemg a pomt not to be overlooked by those se llin g 
to rural consumers. Throughout the South, for instance, there is 
a high proportion of tenant farmers, the proportion of tenant 
farms exceeding 50 per cent of the total in the greater part of 
Dixie There is also a comparatively large prc^ortion of tenant 
farms in such states as the Dakotas, Missoun, Minnesota, Iowa, 
Kansas and Nebraska On the other hand, there is a minimmn 
of tenant farmers in New England, and there is a small percentage 
of such farmers on the Pacific Coast and in the Rocky Mountain 
states. It is interesting to note that throughout what is com- , 
monly known as the Middle West, perhaps the most important 
farming section of the country, and in aU parts of the South, the 
tenant farms formed a larger proportion and the farms operated 
by owners a smaller proportion of the total number of farms in 
1910 than m 1900, but the opposite is true m New England, on 
the Paafic Coast, in the Rocky Mountain country and in the 
states of New York, New Jersey and Pennsylvania Shall we 
construe it that these districts are the chief objectives of the 
“ back-to-the-land ” crusaders ? 

The proportion of home owners among the farm population will 
doubtless be closely compared with the percentage of home owners 
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among urban residents when figures are obtainable indicative of 
the latter On the face of it the companson will presumably be 
very favorable to the rural market and will doubtless be made the 
basis for many arguments on the part of those who contend that a 
home owner is the best prospect for many classes of advertised 
articles As a matter of fact, there are two sides to tlie question, 
and the varied and insistent advertising appeal and superior 
merchandising conditions of the city must be taken into account, 
but, nevertheless, it is a doimnant fact that the average individual 
will take more interest m furnishing and ornamenting a home 
which he owns than one which he rents, and there are many per- 
sons who hesitate to acquire any more bulky possessions than are 
absolutely necessary so long as they occupy rented quarters with 
the prospect of a removal once a year or oftener 

It is certain, too, that the proportion of home owners will be 
shown to vary tremendously in different cities Communities 
made up of detached houses, such as are found to so large an 
extent in Detroit, Cleveland, Indianapohs, Buffalo and other 
cities of hke character, will show a much greater ratio of dweUmgs 
occupied by owners than wiU those Eastern cities where the vast 
majority of the population reside in hotels, flats and apartments 
In the case of the latter communities — and even with respect to 
cities such as Pittsburgh and Los Angeles — full justice could be 
done in the matter of home ownership only in the event that it 
were possible to embody with the statistics of the city proper the 
figures for surrounding suburbs. 

Even if it be open to argument whether it is easier to sell to a 
home owner than a renter or whether the one is a prospect more 
worthy of cultivation than the other, it must be conceded that the 
home owners are the more readily reached with certain forms of 
advertising appeal — notably the booklets, circulars, catalogues, 
etc , that are distnbuted by mail Home owners move much less 
frequently than renters, and consequently a mailing list gains in 
permanency and dependability just in proportion to the number 
of names of home owners it contains Similarly, the tastes of the 
home owner are likely to be better known by the neighborhood 
tradesmen, and this is sometimes a factor in demonstration work 
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at retail stores and in securing an introduction for new products 
Finally, the home owner is personally in the market for many 
articles, such as screens, paint, seed, stoves, window shades, etc., 
to which the renter pays little direct attention. 

V Planning Next Year’s Business * 

By Melviuj! W Mix 

We all know that at the end of next year we can look back, figure 
up the total business we have done this year, the profit we have 
made But we don’t reahze that the volume of next year’s busi- 
ness and especially the amount of next year’s profits depend on 
how accurately we are able to prejudge the coming year’s busi- 
ness, plan it and prepare for it For years I have made it part of 
my orgamzation work to plan next year’s business Orgamzation 
work, I say — for to lay out accurately and effectively the coimng 
season’s business requires that the organization and systems of 
the concern be such that they will adapt themselves to this pur- 
pose Sales and factory organization, sales records and reports, 
cost systems and stock systems, selling methods and shop practice 
— must all do their share m making the look-ahead possible 

That an accurate look-ahead is possible — that next year’s 
sales can be determined in detail and prepared for, that the fac- 
tory’s work can be laid out and scheduled — I have proved to 
myself time and again It was this system that enabled us to see 
the stringency of two years ago twelve months ahead, and con- 
sequently to adj'ust our business accordmgly It was this system 
that told us j'ust the appropriate time to launch our general 
advertising campaign, and so increase our sales thirty-eight 
per cent 

Planning ahead for the coming year cannot start the last month 
of this year It must be begun years before — a quarter of a cen- 
tury m our case For a planning-for-next-year system must have 
the most accurate basis figures — cold, hard, mathematical 
figures, and facts — proved, recorded facts 

‘ System, September, 1909, pp 253-259 Reppnted by permission of System 
Illustrations of forms are omitted 
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Our records of business run back for twenty-seven years, 
definitely tabxdated as to sales by territories and lines of goods, 
as to production by costs and stocks on hand 

That is the basis of our prophetic powers Like the source of 
most thmgs that look hke genius, it is just — knowledge 
Our fiscal year ends December 31, the stockholders’ meeting 
comes in February During the intervening month we put into 
definite shape our plans for next year These plans fork m three 
directions we deternune next year’s sales and lay out the selhng 
campaign, we study our manufacturmg facilities and see that 
the factory has capaaty to turn out the sales quota, we plan for 
expansion — newlines of manufacture, new facilities for increased 
output 

Planning ahead means first determining probable sales For 
selhng the goods is the last step in the process of manufacture, but 
die first is determining the amount to manufacture No wisdom 
lies in preparing to make what can’t be profitably sold 
The figures of last year’s sales are the basis for judgment of 
next season’s business These figures are so tabulated that I know 
the exact sales made in each territory and through each agency, 
by fines of goods and by periods Our goods are sold through two 
hundred and forty agents covering the whole country, through 
salesmen m our branch houses m the large industrial centers, and 
through salesmen workmg duect from the home office Our sales 
are classified mto thirty-eight different fines and are recorded 
under thirty-eight corresponding sales accounts 
A record of our sales is kept for each one of these various sales 
units classified according to these thirty-eight accounts The 
first source of our records is the orders as they come m from the 
various agents and salesmen These orders are classified and 
tabulated until they finally reach me in a concentrated form. 
One sheet is given to the record of each sales unit for one month, 
classified according to the thirty-eight sales accounts and tabu- 
lated so as to show compansons with the previous month, with 
the same month the previous year, and with the total of the 
current and the previous year The sheets for each sales unit 
are bound together in a pamphlet so as to bring together a 
complete record for a year 
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The sheets keep me informed of the exact conditions m every 
agency and in every territory and of every line of goods I keep 
track of increases and decreases in the sales of agents and of the 
sales of different lines I can follow exactly the tendencies m the 
different terntories and in the different hnes 

But the figures alone do not tell the “ why ”, they show what 
is going on but they do not show the reasons So another source 
of information is necessary — information concerning busmess 
conditions, concermng developments m our trade and among our 
customers, concermng the circumstances and methods of our 
sellmg agents, concerning the circumstances that surround each 
transaction a!nd each development in our business 

This nebula of facts and of human interest which envelops the 
selhng end must be taken into consideration in judging the possi- 
bfiities of business for next year This information I glean from 
sales reports which come in every day from our salesmen and less 
frequently from our agents, from vanous medimns of trade news, 
from personal observation and letters and from special reports 

Especially do I watch the causes that lead to an increase in the 
sales of any line of goods in any territory, for m planmng next 
year’s work I must know whethei these conditions are going to 
contmue and whether the conditions and methods that have 
brought about the increase cannot be duplicated in other terri- 
tories and in other agencies For it is not enough for an executive 
head to arbitranly lay down the volume of busmess for the conung 
year, he must mark out the hnes and plan the methods that will 
brmg this amount of busmess 

With these sources of information then — the figures of pre- 
vious years’ sales and the knowledge of trade conditions — the 
next year’s sales quota is determined Each umt of the organiza- 
tion is taken up in turn With the comparative figures of previous 
years’ sales before me, I caU to mind Ae conditions in this terri- 
tory and m this sales umt, determine what pressure for additional 
sales can be brought to bear, estimate what the conditions the 
coming year will probably be , then I determine what increase 
all these factors are likely to bring and set a sales quota for 
this umt. 
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After all, I regard the most important point in planning next 
year’s work to be not the delerminahon of the sale’s quota, but the 
laying out of the actual methods we will pursue to help the agent 
sell his quota Because much of our business is handled through 
agents, the agency is the first source of next year’s business to 
be studied 

One of our special sources of information on the agent is an 
agency record, kept apart from the general sales records, where 
the facts regarding each agent are recorded. This card indicates 
at a glance what the agent’s quota of sales has been for several 
years, how close he came to sellmg this amount, what the condi- 
tions in his teratory have been and any further general facts 
regarding him The record also shows the defimte aid in selling 
given him by the house — such as local advertising, circular 
letters, advertismg hterature — and what the cost of this adver- 
tising amounted to 

Now suppose we find from our records that we have sold a 
particularly large amount of some line in a territory We find out 
the reasons, the methods by which these sales were made, if tliese 
can be duplicated we tell our other agents about them and we 
estimate how big an increase in their sales they should bring If 
a certain hne of local advertismg or arcular letter work that we 
have done for one agent has proved successful, we duphcate it 
among other agents If certam goods have proved particularly 
profitable we give agents special methods for pushmg them And 
all these cases affect the quota finally determined 

Local conditions, of course, often govern big sales, they must 
be considered in the agent’s quota Certain local changes during 
the past year may have raised sales to a point which cannot be 
mamtained, new conditions about to materialize may greatly 
increase the possibilities of sales. 

Enthusiasm and prestige I consider defimte bases for mcreases 
in the sales — provided that enthusiasm is instilled into agents 
and our prestige is brought to their realization We strive to 
awaken in the agent himself the desire and the initiative to in- 
crease his sales This is one of the functions of our pubhcity 
advertising, of our house organ, and of our agents’ conventions 
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And particularly we are always pointing out to every agent 
that the very fact of his being our agent is an asset to him, and 
that this asset appreciates in value as his sales mcrease Many a 
time have I told the story of Ibe specialty agent in New Orleans 
who, when he sold out his busmess and inventoried his stocks, 
fixtures and so on, added an item for prestige, $50,000 — and got 
It And the good-will of an agency is nothing more than the com- 
bination of his own prestige and the prestige of the manufacturers 
whose goods he bandies 

With the sales quota determined in detail, the manufacturing 
quota for the year is easily fixed, it is simply the sum of the 
thirty-eight hues of stock, totaled from the sales-urdt sheets 
Manufactured stocks are carried in the records of the manager 
of manufacture under the same general groupmgs as in the sales 
accounts Subtractmg stock on hand from the sales quota of 
each hne, therefore, tells the quantity of each product to be 
manufactured during the coming year 

This quota is, of course, not followed blindly by the factory; 
it serves rather to pomt the direcUon that next year’s production 
will take Its greater value hes in the basis it affords the man- 
ager of manufacture for systematizing his factory practice and 
reducing his costs 

So far as actual manufacturing is concerned, the schedule is 
handled flexibly The manager of manufacture does start his 
production on the basis of the quota which the sales department 
has planned for But he does not work far enough ahead to be 
caught unawares by any vanation in actual sales from quota He 
accomphshes this by means of an inventory and stock order sys- 
tem, which gives him a firm grasp on production He really 
schedules his work on the basis of three facts last year’s orders 
for the same period, the total of orders as they are coming in from 
day to day, the expectation of sales as they are shown by the 
quota. 

His sole object is to manufacture enough stock to keep suffi- 
ciently ahead of the sales demand that he will not be caught 
under-stocked, and yet not build on estimates so far ahead that 
there is Habihty of over-stocking. 
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The summary cards for stock orders are Hke those for sales 
These summary cards are filled out every two weeks, so that 
instead of planmng his work for six months or a year ahead in 
the way that the sales department must plan, the shop superm- 
tendent in working out in detail the plans of the sales department 
makes new plans practically every two weeks Consequently, if 
some lines of goods in which a big sale is anticipated fail to meet 
expectations, no huge stodr. of that particular line of goods is on 
hand to be carried over into next year. 

No maximum and mimmum stock is fixed The sales on a 
particular item for the year before are scheduled on a fimshed 
stock card and the orders for stock are made out in the super- 
mtendent’s office on the basis of the relation between the per- 
petual mventory kept there on the stock card as it varies from 
month to month in its lelation to the sales quantity of the 
previous year. 

The manager of manufacture watches the stock accumulation 
at two pomts — after it leaves the foundry and is stored as 
“ rough stock ” and after it is machined and held as “ finished 
stock ” Two sets of stock inventory cards corresponding to each 
item in stock are kept by four clerks in the superintendent’s 
office 

In handling rough stock and finished stock a definite relation 
IS maintamed between the total quantities of each pattern on 
hand Cine of the methods adopted to hold this stock to the 
miiumum and yet be able to meet sudden demands for goods is 
to standardize parts as completely as possible 

But the real planning ahead that the manager of manufacture 
does, in which and for which the sales quota affords him, the basis, 
is in determining what the general line of his manufacturing for 
the coming year is to be, what capacity he must provide for, what 
equipment he must have, how he can standardize stock and 
operations, and where, taking all these elements into considera- 
tion, he can cut costs 

If he knows that he will have, say, ten thousand of a certain 
part to make next year where he had one thousand last, he has an 
entirely different problem of department arrangement, machine 
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equipment and organization, and there axe opened up to him 
possibihties for cost reduction that the previous smaller volume 
has not allowed 

As far as possible the product is standardized, not only to 
cheapen the cost of manufacture but to give better service to 
customers 

Detailed improvements in machinery cannot be minutely 
plarmed General consideration of reducing the cost of certain 
lines can be made, however, and then worked out in detail under 
circumstances as in this case This constant study to reduce the 
cost of manufacture is based, like our plans for next year’s sales, 
on past records 

Besides laymg out a definite sales and manufacturing cam- 
paign, the question of expansion always has to be considered 
when next year’s work is planned Expansion follows hues of 
least resistance Sometimes service to a customer suggests a line 
of equipment which might profitably be fitted into the sales and 
manufacturiag campaign General tendencies in business often 
open up new possibilities A class of manufacturing may have 
been at a standstill for a decade Then some big, new develop- 
ment will come which wifi, make a market for a new specialized 
equipment For several years there have been few if any new 
flour mills There is only enough new material to supply a maxi- 
mum number of factories, and this number has practically been 
reached And as our product deteriorates little m use, there is 
no big demand for new equipment to replace old, so when no new 
factones are going up the demand for our product falls off But 
electncal development has taken place Hydi o-electnc mstead of 
steam power has made possible a lower cost of manufactunng 
and, consequently, mills are being overhauled and re-equipped. 
Here is a condition which must be watched for, a tendency in 
manufacture which means more business in the future It is 
dangerous to determme on a marked increase in the sales quota 
without providing a correspondmg increase in production 
facilities 

Ejqpansion, then, cannot be made the moment the increased 
quota is determined, but the plans should be laid and the way 
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smoothed so that when the increase does come facilities can be 
expanded rapidly For additional orders are turned into a loss 
rather than a profit when production in the plant must be 
overstramed to handle them 

VI Saxes Development ^ 

In some organizations it takes a long time to discover the little 
deserts on the territonal map of sales, and, when found, ordinary 
methods of irrigation often fail to make them productive. 

Some concerns accept a known selling weakness in certain sec- 
tions as one of the inevitable results of competition Others are 
not so easily pacified They want to know why, specifically If 
the desire for knowledge is strong and persistent the answer is 
usually found, and with it the remedy 

Several years ago a representative New England shoe house 
installed a new sales manager. His predecessor in that capacity 
was a member of the firm who found it necessary to unload some 
of his growing executive burdens 

The busmess had grown steadily and no special need of greater 
selling efficiency was apparent at that time. The firm employed 
about fifty salesmen — a force that supposedly was covering the 
whole country It was expected that the volume of sales would 
continue to grow through a natural individual development 
among the salesmen 

But the new sales manager brought with him a fresh viewpoint 
that was not molded and hedged in by the precedents and estab- 
hshed methods of the firm He also possessed an mquirmg mmd, 
so he began to analyze the sales policy and check up results m a 
definite way. 

While his use of maps and tacks in spotting sales will not be 
news to most sales managers, the manner in which he employed 
these devices to pry salesmen away from jealously guarded terri- 
tory without hurting their feehngs overmuch is likely to prove 
suggestive 

One of the first things that the new man did was to study the 
individual territory of each salesman — estimate what it should 

^ Printers’ Ink, April i, 1915, pp, 3-8. Reprinted by permission of Printers’ Ink. 



SALES AND ADVERTISING STATISTICS 23 1 

produce in sales for his house, and compare this result with what 
was being produced 

In order to do this intelligently he procured a map cabinet and 
a set of state maps Now most concerns whose policy it is to 
designate a route for their salesmen use a map system for that 
purpose, but many concerns depend largely on the imtiative of 
their salesmen in this and many other respects, and judge their 
ef&ciency on aggregate results The firm in question had fol- 
lowed the latter method, and terntory had been allotted largely 
by states, so a map system had not been considered necessary 

But this sales manager found other uses for a map record — 
first he carefully drew the boundary lines of each salesman’s 
territory on the maps wherever more than one salesman worked m 
the same state Then he prepared a list of every town of five 
hundred population and over m each territory. That was the 
range of towns in which the goods could be sold profitably 

These hsts were then compared with the sales records, and each 
town checked to indicate whether the house sold any goods there. 

When the hsts were completed they told an amazing and very 
interesting story The average salesman was seUmg goods in only 
about half the towns in his territory 

At one stroke the new sales manager had uncovered a vast field 
for sales development 

He analyzed it more closely First he transferred the informa- 
tion given in the hsts to the territorial maps by using a green- 
headed tack to designate every town where the company sold 
goods Red-headed tacks were used to indicate the no-sale or 
opportumty towns The maps then presented a comprehensive 
picture of each salesman’s territory The weak spots stood out in 
the hmelight — a surprising number of them. 

Why ? How can they be ehimnated? These were the next 
questions 

The hsts were revised to show a more complete story, which 
included the population of each town, the names of all well- 
rated dealers in each town, and the exact amount of sales to each 
customer durmg the precedmg year These facts, when assembled, 
disclosed other valuable information They brought to hght 
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special weaknesses of various kinds in individual salesmen One 
salesman’s record, for example, showed no sales whatever in 
towns of less than 5,000 population Evidently he passed up 
smaller towns entirely Another salesman seemed to take the 
opposite course His small towns were nearly all well developed, 
but he secured very little busmess m the large aties It was 
noticeable that some men almost invariably secured their orders 
from concerns whose commercial ratings indicated them to be the 
smaller stores in a town In fact the hsts and the maps together 
provided an excellent bird’s-eye of what each salesman was doing 
in his territory 

Of course it was not safe to rely altogether on this mformation, 
because there are influences and local conditions which cannot be 
visualized accurately from a private ofl&ce However, here was a 
basis for constructive sales development — and more intefligent 
supervision of the salesmen 

A copy of the list pertaining to his territory was sent to each 
salesman, together with a letter directing his attention to obvious 
conclusions 

The letter was not in the form of a reprimand, nor did it con- 
tain any definite instructions that would be construed as a posi- 
tive order It pointed out the opportumties of the salesman to 
increase his sales by more thorough apphcation along certain 
defimte hues Furthermore, each salesman was told that the 
house was going to conduct a special direct mail campaign to 
interest every well-rated dealer in every town where he was not 
selling goods. 

The inference of course was that he was expected to call on 
those dealers 

This had a distinct moral effect on most of the men, as they 
realized for the first time that their work was being closely 
watched in the house. 

Many of them took the cue and succeeded in opening some nice 
new accounts. 

Also, the mail campaign stimulated a good many inquiries 
which forced them to call on dealers they had never sohated 
before. 
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As a matter of fact, however, it developed that most of the 
salesmen had too much territory — more than they could work 
thoroughly Naturally they had hit only the high spots at first, 
and gradually settled down to devotmg most of their time to 
regular customers The sales manager arnved at this conclusion 
as the first season drew to an end, because the red-headed tacks 
were stiU very much in evidence on the maps 

Here was a problem that required some thought It meant 
putting on more men The only way to make room for new men 
was to take territory from old ones — and the average salesman 
IS jealous A closer study of the maps and the red tacks helped 
to solve this problem 

One example will illustrate what was discovered and what 
occurred m most cases The territory of one salesman consisted 
of the whole state of Georgia He hved in Atlanta and made that 
city his headquarters If you should draw a horizontal fine 
through the center of the state you would find that Atlanta is 
located nearly in the center of the upper haK The tacks on the 
map of Georgia showed that this salesman got most of his busi- 
ness in the upper half of the state In other words, he spent most 
of his time near home, and even in that section there were more 
red tacks than there were green ones in the lower part of the 
state. 

It so happened in this case that another salesman, who was a 
prodigious worker, had found the state of Florida too small to 
occupy all of his time Consequently a shce of southern Georgia 
was taken from the Georgia man and given to the Florida man 
The Georgia man kicked hke a steer, at first, but gave up when he 
was shown that the busmess he really lost by the transaction was 
hardly enough to justify the tune and expense of gettmg it He 
was also shown a lot of red-headed tacks m the remaimng part of 
his territory 

During the next season both men increased their sales — the 
original Georgia man about $10,000 with less territory, and the 
Flonda man got about $20,000 out of his new Georgia territory 

But, when the sales manager checked up those tacks on the 
map again he found almost as many red ones in the original 
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Georgia man’s territory as there had been at the beginmng of the 
season Pie also observed that most of them were grouped in one 
section He ruled off that section, and then figured the amount 
of business the salesman would lose if he took it away from liim 
It amounted to about $5,000. Then he figured the possibilities 
of the entire section and found it sufficient to support a salesman 
of average abihty He submitted it to a promising apphcant who 
lived in the section, and it was accepted. 

The original Georgia man was displeased again, but he didn’t 
show much fight The red tacks and the figures didn’t leave 
much ground for him to stand on. He said the new man would 
starve to death and the territory would come back to him in six 
months 

But it didn’t. The new man sold almost as many goods as the 
old one did, and the latter registered another small increase in 
sales the following season 

Moreover both men have continued to increase their business, 
and today Georgia yields to that firm over three times the business 
it did before the red tacks were put on the job. 

The Georgia experience was repeated with sHght variations in a 
good many other states In some cases the new men developed 
into better salesmen than the old ones The original force of fifty 
men has been increased to eighty-five, and there was only one of 
the old men who deaded to quit rather than give up any of his 
territory He was allowed to take his choice and he has wanted 
to get back ever since. 

In working out this plan, great care was taken to be fair and 
just to the old men. No territory was taken from any man who 
could and would work it satisfactorily In some cases they were 
given an opportunity to demonstrate better results 

Some of them would plead only for the privilege of retaining 
certain towns where they had established customers This 
request was granted in a few instances, but the idea did not work 
out well. Such towns were usually the best ones in the territory 
and it discouraged the new man if they were excepted from his 
territory. 

This firm still has use for a few red tacks, but they are pretty 
well scattered over the maps and usually denote a small town 



SALES AND ADVERTISING STATISTICS 23 5 

where few dealers and strong competition make it hard to get a 
foothold 

The experience of this concern proved that the weak spots in 
its distribution were due largely to lack of proper cultivation 
Moreover, a rather loose sales policy had made it possible for such 
a condition to exist for some time before it became known The 
result was not only a loss of business that could never be replaced, 
but was also a partial waste of money that had been spent for 
both trade and consumer advertising 

VII Need oe a Federal Trade Census * 

By Melvin T Copeland 

The study of domestic trade in the United States is seriously 
hindered by the dearth of readily accessible information To 
facilitate researches m this field there is a need of a federal census 
of market distributors — dealers m raw materials, commission 
merchants, wholesalers, and retailers These merchants make up 
a numerous and, in general, a necessaiy class in our population 
Their activities affect every inhabitant of the country There 
would be a widespread and vital interest, therefore, in the results 
of a census which would show how many people are gaming their 
livehhood from trade, the number and size of stores of the various 
classes, their geographical distnbution, and the amount of their 
busmess. 

Such trade statistics would give enhghtenment upon subjects 
of general and local concern What is the ratio of retail stores to 
population ? Is the total number or the number of any class of 
stores mcreasing relatively faster than population, or is it rela- 
tively decreasing ? We can only guess Some aties are primarily 
jobbing centers, their manufactures are comparatively umm- 
portant But through a change in freight rates or for other 
causes their trade and their prospenty may be shppmg away In 
other cities the jobbing trade is rapidly expanding But all the 
estimates of wholesale or retail trade now made are apt to be 
biased or inaccurate and are altogether madequate. Rehable 

^ Quarterly Publtcaltons of American Statistical Associatton, vol 15, pp 62-67, 
Repnnted by permission of American Statistical Association. 
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information concerning the volume of trade and the agencies 
through which it is earned on can be obtamed only by a federal 
census 

The costs of market distribution are by no means light Many 
commodities of everyday use, such as cotton cloth, clothing, shoes, 
and groceries, ordmarily yield the wholesaler and retailer together 
a total gross profit of at least 30 to 40 per cent of the retail price 
Although, as a rule, the wholesale and retail trades are not great 
fortune makers, the total cost of distributing finished products to 
the consumers not infrequently exceeds the amount paid for the 
raw material plus the costs of manufacturing With a view to 
economy attempts are continually bemg made to shorten the 
route from the factory to the consumer Traditional market 
methods are upset A life and death conflict ensues Twenty 
years ago most of the shoes manufactured in the Umted States 
were handled by jobbers, now the proportion is, perhaps, one- 
half and shoe manufacturers have even gone so far as to operate 
their own retail stores. Textile manufacturers have been dis- 
pensmg with the services of commission agents Some manu- 
facturers of goods retailed through grocery stores no longer sell 
to wholesalers but direct to retailers “ Trusts ” have in some 
instances either ceased to sell to jobbers or have at least restricted 
the amount of trade handled by that class of middlemen It was 
the jobber and the retailer, not the consumei, who felt oppressed 
by the old American Tobacco Company. 

New types of retailers — department stores, chain stores, 
cooperative societies, and mail-order houses — have, on the other 
hand, become such large scale purchasers that they have de- 
manded and received jobbers’ discounts As a consequence they 
can undersell the small independent retailer and threaten his very 
existence Before this bitter strife reaches its climax a demand 
may be heard for restrictive legislation, such as the department- 
store taxes of the German states In fact some attempts have 
already been made to secure the passage of a law prohibiting the 
givmg of rebate coupons in the retail tobacco trade The ques- 
tion of price maintenance, the nght of the manufacturer to com- 
pel observance of a fixed retail pnee, has not been settled by the 
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lecent decision of the Supreme Court in the Sanatogen case. The 
issue will attract more attention from our legislators in the future 
than it has attracted in the past One of the most forceful 
arguments in favor of price mamtenance is that it tends to protect 
the smaller retailer against the price-cutting pohcy of the depart- 
ment stores and the chain stores The results of these changes in 
marketing methods can, at the present time, be judged only in a 
general way We have no reliable statistical information to show 
how far the changes have gone nor what the actual tendenaes 
are By giving us facts a federal trade census would enable a 
more mteUigent consideration of the questions of public pohcy 
involved 

In order to analyze their markets, manufacturers and large 
mercantile houses have sought statistics of the number of whole- 


Number or Retail Stores 


Temtoty 

Drugs 

Hardware 

Jewelry 

List A 

ListB 

List C 

List A 

Lists 

ListC 

List A 

List B 

ListC 

United States 

43.588 

45,176 

37,074 

30,504 

39,446 

27,270 

21,684 

20,145 

18,249 

New York 

2,82s 

3,965 

1,830 

2,00s 

2,636 

1,439 

1,544 

2,132 

1,320 

Pennsylvania 

2,342 

3,315 

2,450 

1,576 

2.393 

1,480 

1,504 

1,702 

1,470 

Ohio 

1,469 

2,099 

2,052 

2,037 

2,288 

1,770 

1,245 

1,163 

1,230 

Illinois 

1,766 

2,833 

1,787 

1,967 

2,995 

3,320 

1,152 

1,431 

1,101 

Missoun . 

2,518 

2,407 

2,370j 

1,367 

1,932 

1,215 

908 

836, 

670 

Maine 

407 

406 

* 

263 

402 

* 

250 

253 

* 

Georgia 

991 



313 

536 


309 


* 


* Data not given 


sale and retail stores which could serve as outlets for their goods. 
To meet this demand, hsts have been prepared by several agencies, 
samples of which are given m the table above Although in 
several instances these hsts correspond with each other fairly 
closely, they are, in the main, widely divergent List A was pub- 
lished in the Mahin Adverhstng Data Book, 1913, List B in 
Printers’ Ink, January 18, 1912, and List C, in Advertising and 
Selling, April, 1912 

These are all reputable publications which would not willingly, 
I think, circulate inaccurate statements. The figures given here 
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for three trades in seven states are typical in indicating the dis- 
crepancies which exist between all such figures As a brief 
examination will show, the variations are not uniform The hst 
with the largest total for the United States does not give the 
largest numbei for each of the individual states, note the figures 
for drug stores m Missouri and for jewehy stores m New York, 
Pennsylvania, and lUmois And the list with the smallest total 
for the Umted States sometimes has the largest number for an 
individual state, note the figures for hardware stores in Illinois 
Although doubtless due in part to variations in definition, the 
discrepancies throughout are irreconcilable This is sufficient 
answer to the argument that the collection of such information 
should be left to private investigations In a federal census the 
defimtions would be standardized and the statistics more accu- 
rate The information thus provided would be of distinct help to 
business men 

The only attempt at an ofificial collection of such trade statistics 
was made in the Massachusetts census of 1905 The schedule 
was simple but included several of the questions which should be 
asked in the proposed federal census. No serious difficulties were 
experienced m the collection of the information Nevertheless 
the results as published have little worth Largely because of the 
urgency of the work on the population and manufacturing cen- 
suses, which had the right of way over the trade census, the 
classification and tabulation of the trade statistics were not 
satisfactorily carried out This was shown most strikingly in an 
mcongruous combination of wholesale and retail figures. Despite 
Its non-success, however, the experiment does not indicate that 
there are any insuperable obstacles m the way of a federal trade 
census, on the contrary, it makes the proposal appear more 
practicable 

It IS to be frankly recognized that, as in other census work, 
nice problems of definition and classification will be encountered. 
There will be omissions and duphcations, as in the manufacturing 
census In the Abstract of the Thirteenth Census (p 514) it is 
stated that “ The figures for some industries do not represent 
the total production, because important establishments that 
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manufacture the same class of products may be included in other 
mdustries ” Other qualifications are appreaated by all who have 
had occasion to analyze carefully the census statistics Yet the 
results are generally accepted as appioxunately correct, and the 
percentage of error would probably not be higher in the trade 
census In filhng out some of the schedules for the trade census 
it might be necessary to accept estimates, but it is doubtful if 
this would occur as frequently as in the agncultural census 

Under present conditions and with the type of enumerators 
which must be employed, it would be a hopeless task to try to 
secure statistics of costs of store operation The accounting 
systems of large establishments are diverse, and many small stores 
have only a haphazard system of bookkeeping or none at all 
The Bureau of Business Research of the Harvard Graduate 
School of Business Admimstration found it essential to prepare 
a uniform system of accounts before it could obtam comparable 
figures for the costs of retailing shoes Hence, whatever the 
federal government may eventually do in this hne of investiga- 
tion, no question about costs should be included m the schedule 
for the first trade census 

The followmg questions seem to be the most important of those 
practicable to ask. — 

1 Kind of business earned on 

2 State whether specialty retail store, department store, general store, 

cooperative store, mail-order house, wholesaler, jobber, commission 
merchant 

3 Number of stores operated (1 e , branches) 

4 What proportion of goods sold is manufactured by proprietor 

5 Actual capital, owned and borrowed, mvested m the busmess 

6 Net cost of goods sold durmg year 

7 Total amount of sales durmg year 

8 Number of employees 

Male, 16 years of age and over 
Female, 16 years of age and over. 

Children 

Total 

The results of the questions concerning the age and sex of 
employees would shed light upon the labor conditions in certain 
classes of stores. In addition some inquiry concermng wages 
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ought to be made, the more comprehensive the better. Unless 
prehminary investigation proved it to be inexpedient, it is sug- 
gested that information be collected from department stores and 
general stores as to the amount of their sales of each of several 
groups of commodities, such as footwear, dry goods, hardware, 
furmture, and groceries and provisions It would be inadvisable 
to undertake to follow out this hue of inquiry in all its possible 
ramifications but for the broader classes significant statistics 
could probably be obtained. 

Practically all of the argument in favor of a census of agri- 
culture or manufactures apply also to the proposal for a trade 
census, particularly since this trade census does not appear to 
involve more serious statistical problems nor a prohibitive cost 
The number of persons engaged in trade is so great, their relation 
to our whole economic life is so mtimate, the costs of marketing 
are so high, and such fundamental changes are takmg place in 
market organization that we need reliable trade statistics which 
can be secured only through a federal census 

VIII Report of Committee on Wiring, National 
Electric Light Association ^ 

The work and report of the Committee is this year divided into 
three parts — 

(1) A study has been made to show the amount of work 
already done, what is being done and what remains to be done 
m the wiring of buildings 

(2) A report on the various methods of handling small custo- 
mers and reducing the expense of wirmg for such 

(3) A report on the question of the standardization of plugs 
and receptacles 

The Committee, in the fall of 1913, prepared a list of questions 
arranged to bnng out the proportion of buildings already wired 
m territory supplied with electric service and the amount and 
kmd of business that yet remained to be done 

* National Electnc Light Assoaation, Papers, Reports and Dismssums, 37 th 
Convention, Commercial Sessions, 1914, pp 308-321 Reprinted by permission 
of the National Electnc Light Association 



SALES AND ADVERTISING STATISTICS 


241 


Instead of sending these questions out broadcast they were 
sent to a selected list of reporters only Most of the answers were 
clear and good, but some were given in a form which would need 
explanation and the answers to some of the questions can be 
summarized so easily that instead of filling the proceedings with 
all the details, which would take too much space, and mstead of 
presentmg averages which might be misleading, a general form of 
presentation has been adopted The need of concealing the 
individual figures of the reporting companies was also a factor in 
deciding on the form of the report (See pages 242, 243 ) 

Business So Far Obtained 

While the business of a company is measured by dollars or 
kilowatt-hours, and of a contractor by dollars or number of 
lamps, yet since all of these would be affected by a smgle big mill 
or factory, another figure, namely, number of customers, has been 
chosen for comparison This is on the ground that when every 
store and residence is a customer the installation of sei vices and 
the wirmg of risers has reached 100 per cent, and then there is 
nothing more to be done to get people who are non-users to 
become customers, but on the other hand to obtam any further 
busmess after this point has been reached needs a different land 
of effort 

Reporters were, therefore, asked to give the population sup- 
plied and the number of customers for two dates, a year apart, 
and these have been reduced to figures per 1000 population 

It is true that some compames report a customer usmg incan- 
descent lamps, arc lamps or power on separate meters as three 
customers, while others report several famihes served through a 
master meter in an apartment house as one customer When a 
company serves only a business district whose occupants live 
elsewhere, the ratio of customers to population is high, and other 
such causes of variation will occur to every one While these may 
account for some of the extreme results, yet the general picture 
is probably accurate 

The figures run from 20 up to 200 customers per 1000 popula- 
tion, and we have heard of cases in this country where it has gone 
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* The first figure is for one year earlier than the second 
» Single dwelhnga Apartments and stores not always mcluded 
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to 225 per 1000. The low figure of 20 is in an abnormal district, 
but apparently norir al figures in the 30’s and 40’s occur in some 
of the Eastern cities, while high figures occur in the Middle West 
and West. Although 225 and even 200 may be abnormal, there 
are undoubtedly numerous places with figures over 100 up to 150 
for actual development, without an abnormal reason. 

It may be noted that two European cities, viz , Strasburg and 
Milan, although old dties with cheap gas and old buildings, 
already show a development well over 150 customers per looo 
population 

Possible Developmenl 

Every place reported shows growth still going on Reporters 
were asked to estimate the limit of growth for their cities, but it 
was unfortunately suggested that they use a figure of 200 per 
1000 population as the hmit, unless they had reason to expect 
something else, and practically every reporter either used this 
figure or was infiuenced by it However, reporters were also 
asked for an estimate of the present number of gas customers and 
water customeis m their territoxy Of course, many electnc 
companies have aU or some of their lines in streets not served by 
gas or water, while in many cases the water supply to an apart- 
ment or tenement-house serves several potential electric cus- 
tomers through a single water-meter For this reason the 
electrical development m all except the large cities is weU ahead 
of gas development, and the number of electric customers is in 
practically aU cases more than the number of water customers 
recorded. 

Since for this and other reasons the figures of the gas or water 
customers, considered by themselves or per 1000 population, seem 
to follow no particular rule, it has not been thought worth while 
to report them, but the number of water customers sometimes 
reaches 200 per 1000 and this pomts to at least a possible equal 
development of the electrical busmess The number of gas cus- 
tomers in one or two cases exceeds the figure and reaches nearly 
250, hence it is fair to conclude that the fiinal development of the 
electric busmess may go up to 250 customers per 1000 population, 
and since several places have aheady reached 150 to 200 even 
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under present conditions, a figure of 200 customeis per 1000 
should not be deemed unreasonable for any company Such a 
figure may seem high to compames that now have only 30, but 
tliey should remember that an annual growth of even 10 per cent 
wiU increase this 30 to 200 m about twenty years 
The fact that growth of population is different in different 
places would affect electrical growth somewhat, cities whose 
population grows fastest reachmg their ultimate electrical 
giowth sooner, but even with no growth of population the 
electrical development should ultimately reach at least 200 
per 1000 

How Development Is Going On 

All companies report a growth This growth does not appear 
to differ very greatly in percentage of customers aheady served, 
whether in cities that have already reached a high development 
or in those that have then development before them 
If we take 200 customers per 1000 population as a probable 
hmit, a company with 50 now has a growth of 150 more ahead 
of it, and a company with 100 now has only a growth of 100 more 
ahead of it Nevertheless, the company with 100 today is just 
as apt to report a gain of say 10 per cent or 10 customers out of a 
possible 100 as the other company with 50 is to report a gain of 
10 per cent of the old busmess or only 5 out of a possible 150 
Of course a limit must come sometime when we shall get near to 
saturation, but it does not seem that it will be reached at any 
figure below 100 

This fact that the gam in companies that have reached dif- 
ferent stages of development is more nearly proportional to the 
development already reached than to the number of prospects 
would be explained by the foUowmg — 

There is a certain increase m business that comes because exist- 
mg customers spread the news. This is proportional to the num- 
ber of customers already served. Another portion of the increase 
comes as a result of the effort made by the salesmen or wiring 
contractors, and this is proportional to the number of potential 
customers who are worked upon by the salesmen or wiring 
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contractors and the efiBtciency with which these men do theii 
work 

That the growth actually recorded seems to be proportional to 
the number of old customers would pomt, at first sight, to meffec- 
tiveness on the part of the salesmen, but this does not mean that 
salesmen do not do their work as well as possible, but only that as 
a matter of fact there is a large proportion of the growth that is 
independent of the sohatation done in that particular year The 
salesman’s work is, nevertheless, extremely important, since 
whenever he does get a customer he not only accomplishes that 
particular result but that customer spreads the news and results 
in other customers coming on m later years who would not have 
come if it had not been for the work of the salesmen in getting 
the first customer 

An important corollary from this is that while increasing the 
income from an existmg customer by getting that particular 
customer to use more electricity is apt to show a greater mcrease 
in the mcome m proportion to the effort spent than the getting 
of a new customer, yet the result of the first effort stops there, 
while getting a new user on the lines to tell other non-users of the 
advantages of electriaty has a cumulative effect that goes on 
until we have 100 per cent of development 

The next question of mter^t is whether future development 
IS to be chiefly from residence or business places, and reporters 
were asked to give the number of residence customers (including 
apartments) This number has been reduced to figures per 1000 
population As will be noted, the number of residence customers 
runs from about 40 to 100 per cent of the whole number of 
customers, the cases where the number of residence customers 
and the whole number of customers are equal being, of course, in 
purely residential towns Leavmg out such anomahes, the per- 
centage of residence customers to the whole number of customeis 
runs from 40 to 60 per cent, where the total number of customers 
IS low, and up to say 80 per cent, where the development is high 

Putting the figures another way, we find that the number of 
residence customers runs from 10 to 130 per 1000, and the 
balance (busmess places) runs from 10 to 30 per 1000 population. 



SALES AND ADVERTISING STATISTICS 247 

The figures have been given for two successive dates and, as 
will be noted, the proportion of residence customers is increasing 
everywhere except in one city That is a city where, for special 
reasons, the total development is as yet very small This only 
brings out the well-known fact that the early development in 
nearly all our cities is m business places and that most of the 
growth now going on and most of the future growth is to be in 
residences Another method of statmg this is, that if a company 
IS growing 10 per cent a year it will find that its business cus- 
tomers are growing at the rate of only 2 or 3 per cent, while its 
residence customers are growmg at the rate of 15 to 25 per cent; 
or, to say that of the net customers added during a year from 
2 out of every 3 up to 9 out of every 10 wiU be found to be 
residences 

Development from New Bmldmgs as Compared with that from 
Old Bmldmgs 

The reporters were asked for estimates on the number of new 
buildings erected during the year and for the percentage of these 
that were wired. The figures of new buddings are given in 
numbers per 100,000 of population The estimates from the 
reporters in the different cities show that somewhere m the neigh- 
borhood of 80 to 100 per cent of the new buddings are being wired 
each year, although a few aties report lower figures. 

The percentage of new bmldmgs wired for any city indicates 
a lower limit for the possible growth, since if under present con- 
ditions 50, 85 or 100 per cent of the new buildings are wued this 
indicates that when every building m the aty has been built or 
rebuilt within say 20 years, the company should have 50, 85 or 
100 per cent of the possible number of customers Hence, if we 
take 200 customers per 1000 as a probable limit, a aty that is 
getting so per cent of the new bmldmgs wired should look forward 
to an ultimate development of 100 customers per 1000 popula- 
tion, even if its present growth is very much less than this, and a 
city which is getting 100 per cent of the new b uilding s wired 
should look forward to 100 per cent development, or say 200 
customers per 1000 population 
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Old Bmldings 

The next figures the reporters were asked to give were estimates 
as to the number of old buddings wired. 

Smce the increase m customers, whether from new or old 
buddings, does not seem to be related either to the number of 
non-customers or to the population, but to the actual number of 
PYisting customers, therefore, m repoitmg the figures the number 
of old buildings wired has been given as the percentage of the 
single dwellings already served 

The reporters were also asked to give the number of old apart- 
ments wired, and the answers show a pitifully small number, so 
smaU that it is not worth reportmg This is, howevei, natural, 
because apartments are practically all renting propositions and 
rented on moderately short leases or without lease The difficulty 
of gettmg rented buddings wired is well-known The tenant does 
not want to make an investment for the benefit of the landlord 
and when rents are stationary the landlord is satisfied and does not 
want to take any action. When rents are increasing the landlord 
is more than satisfied 'When rents are decreasing the landlord 
hesitates to put more money mto a losing proposition. 

Since, however, it is an undoubted fact that an occupant will 
pay well for the comfort of having electricity, there might be a 
field for some wiring company (which would be really a financing 
or investing company) that would wire apartments whenever the 
landlord would agree to allow the wiring company to make a 
charge to the tenant for the wiring 

We say there might be a field for such a company, but the 
difficulty is that after a wiring company had started to develop 
such a business the landlords would take the cream and leave 
only the skimmed milk. On the other hand, a central station 
should be weU able to invest some thousands of dollars m the 
wiring of houses that are to be rented and to allow the use of such 
wiring only at a good rental, pending its sale to the landlord at a 
profit There might be cases where such wiring could neither be 
rented nor sold, but these would be few and the loss would be less 
than the expense of getting the rest of the business in any other 
way 
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Returning to the question of whether the increase of business 
is coining from new buildmgs or old, the numbers of buildmgs or 
apartments wired, new and old, should be a measure of the busi- 
ness gained during the year, just as the increase in actual number 
of customers served is a measure of the new busmess In other 
words, the new customers obtamed should be about the same as 
the total number of places wired up 

The figures for any given year are, of course, not directly com- 
parative because buildings newly wired nught not come on to the 
system for a tune, and on the other hand, there might be an 
mcrease in the number of customers in bmldmgs that were wired 
in past years, or from changes from master meters to separate 
meters, and nee versa One company, for instance, showed an 
mcrease of 3000 single-dwelhng customers dunng the year, agamst 
only 2000 such buildmgs, new and old, wired up dunng the year 
On account of such variations it has not been thought worth 
while to give the actual figures in the report or m any table, but 
the mcrease in customers has been compared with the number of 
new and old dwelhngs and apartments wired up, and checks up, 
on the whole, fairly well This also shows that except m a few 
cases the growth m the number of customers for the year is 
accounted for almost entirely by the new buildmgs and does not 
come from old buildings 

Companies are getting most of the new buildings and, further, 
this accounts for most of their growth Compames are getting 
only a very small proporUon of the old buildings that might be 
wired and this accounts for only a small proportion of their 
growtli For a company that is growing 10 per cent it will be 
found that in many cases four-fifths of this growth is accounted 
for by new buildmgs and only one-fifth by old buildmgs How- 
ever, tins must not be taken as minimizing the importance of 
soliciting orders from old buildings 
The probable reason why we get such a large proportion of the 
new buildings is that they are commg to us anyway without 
much effort If it were possible to say how many new buildings 
we would get without soHdtation we should probably find that 
our salesmen in any doubtful case are really just as effective on 
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old buildings as on new There are cities reporting a really con- 
siderable number of old buildmgs wired, some compames stating 
that during a year they have secured the wiring of as many old 
buildings as new These were cases of special campaigns or some- 
times of changes m management Even then, the proportion of 
old buildings wired to the number of old buildings that might 
have been obtained is very small, i e , to get 50 per cent of the 
possible number of new buildings shows up badly, while to get 
10 per cent of the possible number of old bmldings would be 
wonderful , 

Of course, if a company should once get 100 per cent of the old 
buildings wired it would have no work left to do except to get 
new buildings and to increase the use of current among existing 
customers, but there are very few companies that do not show a 
much bigger field for the work of their salesmen among old than 
among new buildings The number of old buildings wired in any 
year is small, and yet this is not because we cannot get the old 
buildings Every year some old buildings are wired With a 
hard campaign more are wired. The cases where a large number 
of old buildings have been wired are almost all cases of special 
campaigns or changes in management, which have been the 
equivalent of a special campaign 

If every year we are getting some old buildings wired, it is only 
a question of time when they will all be wired It is not a question 
of can we get them, but of when shall we get them, and the harder 
we try the quicker they will come. 

Mmtmum S^%e of Customers 

The reporters were asked for estimates as to the minimum size 
of customers that were deemed profitable, and the answers ran 
about one-quarter kilowatt connected and about $9 to $18 a year 
incohie 

The question of profit depends, of course, on the average size 
of customers and how close they are together, as well as on the 
minimum size So long as the average size is satisfactory, it is 
probable that even very small customers bring in more profit than 
expense. Likewise if customers are only close enough together. 
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it is probable that very small customers can be profitably served 
At least the experience of the gas compames, of the five and ten 
cent stores, of the Standard Oil Company, and of some European 
and American electric compames shows that if the methods of 
handhng small customers are properly designed and if there aie 
enough of them close together, the size of the individual customer 
may be very small and yet the total profits very large 
On the other hand there is no question that when a customer 
requires a $100 service and a meter all to himself and yet has 
only one-quarter kilowatt connected or gives only $9 a year 
income, that customer is worse than none In such cases, of 
course, the customer should pay a portion of the service cost, or 
a high minimum. 

IX Guiding Salesmen by Map and Tack ^ 

Bx W A Waterburv 

Map and tack systems are one of the most important equipment 
features of offices which handle traveling salesmen, selhng agents, 
or a more or less extensive mail order business They are geo- 
graphical charts that, m a way, keep the management of your 
busmess under close supervision They are to the manufacturer 
or merchant as the tram charts are to the train dispatcher — 
indicators showing what is gomg on at every critical point 
You can make the map and tack system show m condensed 
form the terntory covered by your dealers, agents and traveling 
salesmen You can use it to lay out a salesman’s route and to 
follow him as he pursues it It keeps you in constant touch with 
his work and lets you know at all times what he is doing and 
whether he is making or losing money. 

The map also tells you at a glance where prospective trade hes. 
It locates fields that have not been developed It shows you 
where collections are due, and where advertising is producing the 
best results It may be drawn upon for a hundred and one other 
points important to your business. 

1 Library of Business Practice, vol. 5, pp 137-146 Reprinted by penmssion 
of A W Shaw Company Several forms have been omitted 
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As generally used, the map and tack system consists of one or 
more cabinets of shallow drawers, which contain the maps 
required. Sometimes a single drawer is used for a map of a single 
state, sometimes a drawer will contain only a portion of a single 
state and at other times two entire states, according to the char- 
acter of your business and the money you can afford to put mto 
the equipment 

Tacks with different colored heads and balls of different colored 
twine are used m connection with the maps to indicate different 
business conditions 

This is the simplest form of a map and tack system. Probably 
no two concerns apply it m exactly the same manner The 
equipment is merely the foundation and may be regarded as the 
tool with which to work 

I have found my way of operating the system to be simple and 
practical Anyone can put it mto practice at any time without 
conflicting with other interests 

I will take as an example my company, which employs fifty to 
a hundred salesmen to handle and sell a marketable article that 
is in more or less demand m all parts of the country In addition 
to the salesmen on the road, I have a resident sales organization 
of dealers and agents who are imder contract to handle my Ime of 
goods and who have, under the contract, exclusive rights to the 
sales in their territories These agents are scattered Some 
control a smgle town or city, others an entire county, and some a 
state. 

As I have no right to operate in districts allotted to exclusive 
agents, I have to keep my traveling salesmen out of their terri- 
tory In order to do this, it is important that exclusive territories 
be designated on the maps I give an exclusive contract to a 
resident agent or dealer who can secure more business, or the 
same amount of busmess, at less cost than I can through my 
travehng men It is vital that I keep myself informed of his 
productiveness and prevent it from diminishmg To do this I use 
white tacks 

A white tack indicates an exclusive agent If he controls a 
town or city, a smgle white tack inserted at that point on the map 
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is sufficient If he covers a county or large territory, a line of 
white tacks along the county or territonal boundaries, a black 
string connecting them, and a white tack to mark the agent’s 
headquarters in a town or aty, show the district covered and the 
permanent address of the man in charge If a territory has more 
than one agent, two white tacks indicate the fact 
It IS, of course, essential that there should be a way of naming 
agents by inspecting the map An index card for each agent 
supplies this information A drawer m a card cabinet, sub- 
divided according to states, cities and names, wiU hold the cards 
The cards appear under the names of the aties tacked in white 
and contain the names and addresses of the agents and a descrip- 
tion of the territories Duphcate cards contaimng only the names 
and addresses are kept separately with the cards of all the other 
agents, arranged alphabetically by names. 

One glance at the map shows the territory controlled by an 
exclusive agent Reference to the first card filed under the name 
of the city he uses as headquarters shows who he is and the terri- 
tory he controls The second card gives only his name and address. 
It is the cross index and locates the territory and address of an 
agent who is mentioned only by name in correspondence Ref- 
erence to the map makes the information about him complete 
On receipt of an mquiry I consult the map and the town or city 
that furnished the prospect The original inquiry is given a 
number, and all future dealings or correspondence with the 
inqmrer is conducted under that number An index card which 
carries the name and address of the prospect is given a corre- 
sponding number We do not file correspondence about pro- 
spective busmess in the general office file until the inquirer has 
been sold, but file it separately and by consecutive numbers The 
number of the card acts as a gmde for locatmg the correspondence 
These cards are filed alphabetically by states, aties, and names 
As soon as a piospect has been secured, the aty tacked m black, 
a number given and an index card filled out, I send arcular 
matter, prices and other necessary information Two carbon 
copies of the letter are made The stenographer attaches one to 
the original commumcation for temporary filing , and forwards the 
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other, with an appropriate letter, to the agent controlling the 
territory from which the prospect answered I never send the 
original communication to an agent, but write a reply worded so 
that he can understand the purport of the original mquiry If 
this IS ambiguous, I attach a copy of the mquiry. 

The black tack remains in the map until the resident agent 
notifies the home office of a sale After a sale it is removed and a 
blue tack substituted If tlie cards show other prospective busi- 
ness m the same dty, both blue and black tacks appear The 
proper mdex card is marked “ sold ” and transferred to the back 
of all cards in that state mto a “ sold ” compartment The 
compartment is arranged alphabetically under customers’ names 
The correspondence, which can be located by the number on the 
card, is removed from the numerical file and transferred to the 
general file 

Thus a black and blue tack indicates business accomphshed and 
work stUl to be done, and reference to the cards, the correspond- 
ence and the “ sold” cards, shows instantly the prospective trade 
and the sales A summary of the busmess done m any town can 
be conveniently kept on a card m the “ sold ” file In this manner 
the amount of business done by any agent for any period of time 
can be quickly ascertained 

Sometimes it is difficult to induce the agent to notify you when 
he makes a sale to a prospect you have referred to him Usually 
a reminder will secure action A monthly statement of the sales 
enables you to tack up the maps, add to your cards and assemble 
a complete statement of the busmess done m an agent’s territory 

X DETEianNiNG THE Valtie of Salesmen * 

Bx Donaub L Kihney 

A STAR salesman for a wholesale crockery house came into the 
sales manager’s office “ Mr. Stewart,” he said, “ I must have 
more money next year My sales have been $20,000 more this 
year than last, and my expenses have increased only one-half of 
one per cent ” He got the raise 

* System, Apnl, 1910, pp, 402-406 Reprinted by pemussion of System 
Forms omitted. 
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Then came another “ Mr Stewart,” this salesman ventured, 
“ I think I ought to have more money next year Of course, I 
know that I haven’t sold much more this season than last, but I 
have been with you fifteen years I went out to that territory 
when you didn’t have an account in the state I have bmlt up 
such a good will for the house, that I behevc the mail order sales 
from my territory will exceed those from the territory of anyone 
else on the force ” 

But Stewart did not know this, or if he did, he probably believed 
that the house was as largely responsible for the good will as the 
Ra.lps mn.n Stewart had a rather firmly rooted idea that a sales- 
man’s value to the house is determmed by a single problem in 
division — total seUmg expenses divided into total sales gives 
percentage of selhng cost By this process Stewart found that 
this salesman’s percentage was a trifle higher, and his total sales 
considerably lower than those of the star Result — this salesman 
did not get his raise 

Now Burke, a competitor of Stewart located two blocks away, 
had the same requests under similar conditions from two of his 
salesmen But m this case, the star was refused the raise, while 
the apparently poorer salesman seciued a substantial increase. 
And in spite of this seemmg reward of mediocrity at the expense 
of abihty, Burke is the keener sales manager The card index in 
his desk showed that although the star salesman had sold more 
goods than any other man m the house, and his expenses were as 
low as the rest, his net profit to the house was considerably below 
the standard He had concentrated his efforts on the staples 
which ran into big figures but yielded small profits The other 
salesman had devoted his tune to the more profitable specialties, 
which held down his gross sales, but increased his net value to the 
house Burke’s cards showed this fact and this salesman got the 

These two busmess houses are typical of two classes One 
weighs its salesman with gross sales and a hazy appreaation of tlie 
good wdl for which the salesman is responsible The other type 
of busmess house appraises its salesman with the standard of 
net profit and a defimte analysis of the salesman’s good-will 
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patronage Houses of this character have a measuring stick 
which enables them to point to each salesman’s position on the 
scale of eflaciency 

Two factors determine the salesman’s value his net profit to 
the house, as shown by actual figures, and his trade building 
abihty as reflected by mail orders, a continued patronage and 
good will as shown by the trade’s attitude toward the house in 
their letters and conventions The first of these is an accounting 
proposition and can be made as accurate as figures will allow 
The second deciding factor combines record keeping and a culti- 
vated ability on the part of the employer to determine how much 
his salesmen are worth to him as business builders Both of these 
factors must be applied to outside and mside salesmen — the 
men who distribute goods for the manufacturer, the jobber, and 
the retailer 

In order to secure figures which show the net profit of salesmen, 
any industry must be divided first into several departments. 
The number will depend on the volume of business, A large 
manufacturer or wholesaler might need a score of departments 
while the needs of a small retailer, with a half dozen clerks, would 
be satisfied with two or three divisions 

The departmentalizing of your busmess is absolutely necessary 
as a first step Grouped sales show from which department your 
men are making money for you They also enable you to deter- 
nune which departments are more profitable than others 

A manufactunng chemist with six departments finds that three 
forms are aU that is necessary to secure the sales data On 
the salesman’s order sheet are entered all the items as finally 
billed out to the customer In addition to the data provided for 
m the columns the cost of each item is written in the proper place 
together with a certain percentage allowed for overhead cost 
When this sheet has been received at the house and attended 
to by the order department, where it is totaled and numbered, 
the results shown are posted to the salesman’s analysis sheet 
The order invoice number and name of customer is entered at 
the left, and then under the six succeeding departments are 
hsted the selling prices of the various items which appear in the 
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order. In the adjoining six colurons is hsted the net profit on 
each item This includes accurate overhead charges secured 
from the cost records, and sales expense, secured from the sales- 
man’s expense account. Under the heads “ total sales ” and 
“ total profits ” are entered the amount of the mvoice and profit 
to the house on this sale. 

At the end of each month these figures are classified and 
transferred to the summary sheet On this sheet m the spaces 
opposite each salesman’s name are entered the number of days 
the salesman was out, average daily sales, total e::^)ense, average 
daily expense, cost to sell and total sales in all departments. 
In the next columns are hsted the total profit this salesman has 
made for the house in each department and total profit in all 
departments 

With these figures before him, the sales manager knows pre- 
cisely how much money each salesman is making for the house 

But this sales manager is broad enough to know that figures 
may lie He knows that second to the goods’ quality, the sales- 
man IS the first factor in building trade Accordmgly, this sales 
manager has all mdirect orders classified by salesmen’s territories 
These orders, together with the net figures secured by the method 
just described, and a proper appreciation of the good will which 
the salesmen have budt up for the house, give the sales manager 
an accurate basis for determinmg the exact worth of his salesmen 

In a wholesale busmess where the distribution of goods to 
retailers demands a large number of salesmen, the need for a 
method of determining the value of salesmen is even greater than 
in a manufacturing busmess whose salesmen are speaalty men, 
calling only on the jobbing trade One of the large wholesale 
grocery houses, employing nearly one hundred and fifty salesmen, 
has developed a remarkable system It is simple and efl&cient 

When an order has been filled and O K ’d by the order de- 
partment, it IS sent to the accountmg department The various 
items on the order are not grouped by departments, so the 
order is first handed to a boy who mdicates m colored ink the 
numbers of the departments to which credit should be given for 
the various items m the order 
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When this is don'e, the order is turned over to another person 
m the accounting departaient who enters in the first two columns 
of the order sheet the cost and profit of each item The items 
are then grouped on the salesman’s mdividual analysis sheet, 
the colored department numbers on each item guiding the clerk 
as to which division each item should be entered under This 
clerk enters on the first two divisions of the analysis sheet the 
salesman’s gross sales in each department In the next two 
divisions he enters the net profit on each item 

From this analysis sheet a clerk draws off the total sales and 
profits each day and enters them on a temporary sheet. When 
these have been proved correct, and have been posted to a ledger, 
he transfers the totals to a large summary sheet. This sheet is 
vertically ruled to show the names of salesmen, the number of 
each department and the articles sold m each The horizontal 
rulings give spaces for entermg the total gross sales and profits 
The salesmen’s names are entered alphabetically m the first 
column In the spacing directly opposite are entered the depart- 
ments and the gross sales and profits m each 

The salesman’s record is completed when his gross sales and 
percentage of net profit for the month have been entered as indi- 
cated in the sales manager’s card index. 

The figures shown on these records form the first basis for 
weighing every salesman in the organization of this wholesale 
house The figures, however, are supplemented by others show- 
ing the same statistics for all mail orders, for which the salesman 
recaves fuU credit 

But these figures do more than merely determine the value of 
salesmen or departments The salesmen’s cards are kept up to 
date each month and are constantly before the sales manager 
When he notices in May that Salesman Jones is falhng down on 
gross sales, he immediately gets after him and boosts him back 
toward his record 

The next card may show that while Salesman Smith’s gross 
sales have mcreased over those of the two previous months, his 
net profit has fallen below the standard When that salesman 
comes in at the end of the month or before, the sales manager 
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takes him to the monthly summary sheet and shows him why he 
is not making the money for the house that he should 

This sales manager uses these records constantly. Although 
the accounting costs his house |io,ooo, the facts obtained pay 
for themselves ten times over 

In the retail store, the counter salesman must be put through 
the same aad tests He must first make a satisfactory net profit 
for the house He must also be a trade builder — a clerk who, 
through his own efforts, wiU draw trade to the store year aftei 
year And the retailer, like the manufacturer and wholesaler, 
may find that a salesman’s value is not always determined by 
figures 

Several months ago, the manager of a retail shoe store, employ- 
ing nearly fifty salesmen, hired a new clerk. Before the end of the 
month, he saw from the sales shps and weekly summary sheets 
that the new man was distancing salesmen who had been m his 
employ a dozen years 

Apparently, here was a magician who deserved an immediate 
reward of at least a fifty per cent mcrease in salary But this 
manager was a veteran, and knew that these astoundmg figures 
could be neutralized He started an immediate mvestigation, 
and the next morning the star salesman was closeted with the 
manager, who told him m emphatic terms that he must either 
change his sellmg tactics at once or leave the organization 

This salesman had the faculty of “ sizmg up a customer ” 
Usually, he could determine a slow buyer as soon as he crossed the 
threshold These he avoided, to concentrate his efforts on quick 
sales When he did get a customer who took a half hour in search 
for foot comfort, he would turn him over to the usher 

“ This man can be sold,” he would say, “ but I can’t seem to 
suit him. I think one of the other boys could make the sale.” 
And while another man was taking one-sixteenth of his day’s 
workmg hme to please a difficult customer and build trade for 
future years, the star salesman was makmg three or four “ quick 
sales ” 

The sales manager of this shoe firm receives weekly shps show- 
ing the number of “ returns ” made on a salesman and ^e num- 
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ber made to him One month the manager observed a certain 
s plssman had an extraordinary number of returns made on him 
Exammmg the shps of this salesman and those of the salesman 
who fitted the customers again, the manager found that in every 
instance the customers secured larger sizes at the second call 
The manager then knew that this salesman was fittmg too snugly 
and took steps to correct the tendency. By such means the man- 
agei judges the salesman’s abihty to sell satisfaction, and to Tnm 
such abihty greatly discounts big totals, for dissatisfaction is a 
poor advertisement 

In a large department store employing hundreds of clerks, the 
classification of sales involves more details, but is secured m 
practically the same way as described for the manufacturing and 
wholesale industries Each evening the various cashiers send 
their cash and credit shps to the auditing department where 
clerks classify the slips by departments The total cash and 
credit sales are then entered on a distribution sheet which must 
check with the cash posting sheet 

While the clerks are classifying the sales slips by stores and 
cashiers, they also classify them by salesmen The total sales of 
each clerk are secured once a month with adding machines and 
entered on long slips of paper which show the store number, 
date, number and name of clerk, salary, days worked, total sales, 
daily average and percentage. These are sent to another division 
of the auditing department where they are used as the basis for 
making up a monthly summary sheet. This sheet is ruled to 
show the store, the number and stock carried, clerk’s name 
and number, wages, days worked, sales, daily average and per- 
centage 

These figures are shown for the twelve months, and at the end 
of the year, the yearly totals are added and entered The clerks’ 
names are entered on these sheets alphabetically, and their 
monthly record of sales stands as the accurate standard for 
determining their value to the house. 

Net profit and good will — these are the two factors which 
must be balanced in weighing every salesman, whether he works 
behind a counter or over a sample case. 
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XI. Records Salesmen Like ‘ 

By K K Bell 

I LIKE to say that I have seventy bookkeepers to handle the 
records of one hundred salesmen That is not bterally true, of 
course, because not all of the seventy are bookkeepers, but it is 
strictly correct to say that I have seventy people who keep 
records for one hundred salesmen. 

And even at that, we are not over-supplied with records. Sell- 
ing costs with us have not gone up — that is, net selling costs 
If anything, they are shghtly lower than they were five years ago 
Volume accounts for the decrease, and it is for the purpose of 
getting the volume that we have so many ofl6.ce people watching 
the work of our salesmen 

While the net selling cost has decreased with us, this does not 
mean that it is growmg easier to sell On the contrary, I am con- 
fident it IS becoming every year more and more necessary to dig 
deep beneath the surface of sales temtones We once purposely 
sent our salesmen out for a hasty run over large temtones They 
were able merely to scratch the surface This method of selhng, 
indeed, brought results and quick profits, but m the long nm it 
did not bring increased returns 

Intensive methods of selhng, however, do that very thing. And 
we have found in oifr business that the deeper you go into a sales 
territory, the more possibilities you find for the development of 
sales I think an outline of our methods of watching sales will 
prove mteresting to nearly everybody, simply because it is getting 
harder to Sell, and a solution must be found 

Our records begin with the salesman himself His daily report 
sheet is made out with a great deal of care We require a good 
many details On the other hand, we provide a report sheet 
which enables him to report these details without much difficulty 

Every dealer m the country who can handle our goods is on our 
hst. Our territories are so arranged that the salesmen will call on 
every one of these dealers on an average of three times a year 
System, February, 1916, pp 198-aoi. Reprinted by permission of System. 
Mr Bell 13 sales manager of tbe Calumet Baking Powder Company Forms omitted 
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Quotas are set for every territory We go even farther than that, 
however, and get separate quotas for every district, state, county, 
town, and dealer. 

Our quotas are based on population. We figure how many 
cans of baking powder should be used in a year by each gioup of 
one hundred people, and on this basis we figure out what the 
total consumption of baking powder m the country is Then we 
figure the percentage of this total consumption which we think 
our company should get Worked out in detail, this gives us the 
amount we should be able to sell to every dealer in every part of 
the country 

Salesmen are routed very carefully from the home office and we 
instruct them not to deviate from the prearranged plan, except in 
unusual cases. As I said before, they are required to call on 
every dealer In cases where they are not able to see the dealer 
himself, they are required to report the exact circumstances 
which prevented them from seeing him. This plan gives us a very 
complete hold on all possible sales of baking powder in the whole 
country 

The salesmen themselves are backed up by two esperienced 
correspondents in the home office These correspondents have at 
hand all the data regardmg dealers on whom the salesmen them- 
selves could not call, or to whom they were unable to sell goods 
Ttey spend their entice time writing personal sales letters The 
results of this second process of covering terntories with a fine- 
tooth comb are splendid. Each of these correspondents makes 
more sales in the course of a year than any one of the salesmen in 
the field. 

In the group of columns under the word “ sales,” on the daily 
report form which is used by the salesmen, the actual transac- 
tions of the day are recorded Four columns follow this and the 
salesman enters m the proper places what brands of products are 
first, second, and third best sellers m each merchant’s store The 
final column enables the salesman to report any cases where he 
could not make a sale He can give his information very briefly 
The correspondent knows what kind of a letter to write in order 
to line up the merchant for possible sales. 
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On the back of this report sheet the salesman adds informa- 
tion of interest to the advertising department. He notes very 
briefly exactly what kind of assistance he gave to the advertising 
department in connection with the advertismg of individual 
merchants 

Our salesmen, of course, are mstructed to help the dealers 
wherever they can by distributing such devices as will help the 
sale of our product, and also by suggesting window trims, methods 
of display, and the hke. It is essential that the advertismg 
department should keep m touch with this work. The salesman’s 
report makes it possible for them to do so. 

Expense accounts are also turned in by the salesmen daily 
Here, as in the daily report of sales, we try to make it easy for the 
salesmen to record the facts which we must know, and at the 
same time simple for us to summarize the espense in the office 
Each week every salesman receives a new e^ense book It is 
convenient in size and he can easily slip it into a coat pocket 
Columns provide space in which he can enter, without unneces- 
sary writing, what he spent money for in the company’s interest 
On the stub he can record the total amount of his day’s expenses 
The slip itself is torn off, attached to the daily sales report and 
mailed to the home office every night. At the end of the expense 
book is a space in which the salesman can enter a summary of his 
sales for the week, itemized by dealers On the outside of the 
back cover is his route schedule for the week, showing the towns 
he is to visit 

At the end of each week the salesman sends his book to the 
home office and the totals earned on the stubs in the book must 
agree with the total of his daily reports of expenses 

We have found that this careful, daily handhng of expenses 
makes the salesman himself more systematic and that it also saves 
the house an amount of money which is well worth conservmg 
We make a summary of sales for each salesman every month 
and write the summary on a card Each card contains the report 
of all the salesmen in one state In addition to giving the sales- 
man’s record for the month of the current year, it also gives his 
record for the same month in the previous year 
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We make a somewhat more elaborate summary at the end of 
each year This form shows the salesman’s quota for the year, 
his reported sales for the current year and the previous year, the 
details of each tap, shipments for the year, and the open contracts 
outstanding at the end of the year 

This information is given for each town in the salesman’s terrh 
tory We can therefore very qmckly check up where he has been 
domg better and where he has not been doing so well as m the 
previous year 

The salesmen are judged in three ways, as follows 

(1) By their quota 

(2) By the effectiveness of their distribution 

(3) By the number of five and ten-pound cans sold. 

A “ hundred-point man ” is one who makes his quota, secures 
what we consider a one-hundred-per-cent distribution, and sells 
as many five and ten-pound cans as an even balance of our busi- 
ness requires Salaries, of course, are adjusted on the basis of 
these three considerations. 

Our plan is simply based on the truth which I beheve is being 
widely recognized — that the more closely you work a terntory, 
the better results you will get out of it Farmers in the old 
country as a rule get much larger crops from an acre of ground 
than we average in this country. The reason is that ground is 
hmited over there, while in this country we have been — in the 
past — free to pick and choose 

It used to be that we could pick and choose in the same way in 
selling goods. That day is rapidly passing, and the necessity is 
more and more insistent that we dig deep — and not merely 
scratch the surface. 

XII. Graphs por the Sales Manager 1 
By Standby G Tahkant 

When the general manager of a roofing company foimd it 
necessary to be absent on business in San Francisco for nearly 
three months last year, he selected from the reports which came 

System, December, 1915, pp 64S-649 Reprmted by penmssion of System 
Charts omitted 
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to Ms desk those that he wanted forwarded to him to help him 
keep in touch with the busmess His statistical department hsted 
these reports and found that they numbered exactly one hundred 
and ten, even after ehminating several as valueless 
The company’s statistiaan doubted if the executive could find 
time to go over all these reports So he set about figunng out 
how they could be condensed When his experiments weie 
finished he had the one hundred and ten reports combined into 
twelve graphs or charts These graphs gave a complete survey of 
the information in the records — and gave it in one-tenth of the 
time 

This experience illustrates the practical usefulness to which 
graphs can be put in almost any type of busmess In almost 
every case where comparisons are desired, they bring out the 
important points more vividly than mere figures can They keep 
facts from losing themselves Also, by showing tendencies at a 
glance, they save the time of wise executives who desire to make 
use of past performances when planning for the future 
The success which the sales manager of a small company in the 
West has had with a graphic chart corresponds with the advan- 
tages obtained by the statistiaan who was anxious to aid the 
general manager of the roofing company He uses his graphs to 
keep track of the results obtained by his salesmen The cost of 
keeping the graphic records is moderate The information they 
supply IS valuable for comparative purposes This method is 
suggestive and probably could be used profitably by many other 
managers desiring a comparative record of the effectiveness of 
their men 

As part of liis office equipment this sales manager uses a flat- 
topped desk six feet long, the top being entirely covered by a piece 
of plate glass The comparative chart is kept under tins glass 
The chart is drawn on millimeter paper A six-foot length of 
this paper takes care of the records of twenty-seven salesmen 
The chart is arranged for a monthly record If so desired, the 
comparisons could be made weekly, or for any other penod — the 
only consideration is that the longer the period, the longer must 
be the paper, in order to display the same number of comparisons 
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In the column headed “number,” a scale is printed which 
starts at zero and works upwards, by even steps, to somewhat 
more than the maximum number of calls possible per day 

In the column headed “ dollars,” a scale starts at zeio and 
works upwards to a pomt about 50 per cent higher than the 
aveiage sales per man per month. 

In the column at the foot of the page marked “ average cost,” 
a scale starts at zero and works up to a point higher than the 
maximum cost per call 

The figures m these scale columns depend, of course, upon the 
nature and quantity of business obtained, and are not shown here 
because they would not apply in other businesses in precisely the 
same way, although it is easy enough to fit them to any business 

The framework of the chart is drawn once each year It shows 
graphically seven facts about every salesman In the upper 
portion, the following facts appear: 

1 Number of orders obtained black fine, 

2 Value of orders obtained black dotted line; 

3 Number of calls made green line, 

4 Average value per order green dotted line. 

On the lower portion of the chart, these facts are shown: 

1 Average cost per order (salary, commission and expenses) black line; 

2 Average cost per call black dotted Ime, 

3 Average cost per $100 of orders green fine. 

These seven points are plotted and diawn on the one chart to 
show the records of twenty-seven salesmen in less than four hours 
a month 

To secure the mformation which goes on the chart, each sales- 
man IS provided with a supply of post cards He fills out one of 
these every day and mails it to the office On it, m the convement 
spaces it provides, he shows the number of caUs he made during 
the day, the number of orders he obtained and the value of these 
orders. 

When the cards are received at the office, the information each 
Carnes is transferred to the salesman’s mdividual summary and 
at the end of each month the fi.gures on this form are totaled and 
the averages figured 
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The whole routine in connection with keeping this chart does 
not represent more than two days’ work per month for a clerk 
So it IS obvious that a similar plan can be installed and operated 
at a correspondingly low cost by any manager 

XIII Advertising and Saxes Department Eecords ^ 

By Edward S Babcox 

In these days of strenuous competition, the sales manager is 
becoming more and more a general, he is armed with facts and 
figures about his territories, knows the possibihties, and requires 
his sales agents and salesmen to produce quota, or show why 
The determination of a fair quota for each territory is the basis 
of record keeping in a certam large concern selling a well-known 
device for ofiice use Note how scientifically they do it 
First they determine from census and other Government 
reports that there are so many concerns in each of seventy-five 
lines of business in the United States Then they ascertain how 
many there are in each fine in each territory 
Secondly, from their records they determine how many ma- 
chines they have sold to date to each fine of busmess They 
figure this way, if there are 5,000 banks in the country and they 
have sold 2,000 of them, that is 40 per cent Therefore it is fair 
to expect that every sales agent shall sell 40 per cent of the banks 
m his territory this year 

Every sale is reported to the home office, and is tabulated so 
that the facts about hues of busmess are available Then, if 
a representative comes to the home office and objects to his 
quota, the fundamental facts and figures are shown him, and fre- 
quently he sees that he has been missing many good bets m his 
territory by overlooking certam hnes of busmess 
Flis quota analyzed by hnes of busmess wakes him up to the 
possibfiities of his territory, and he determmes that he can do 
what the other men are domg, and usually does 

Go into the office of the general sales manager of that company 
and you will find one desk, one table, one bat tree, and six or eight 
‘ Pnnters' Ink, August 29, 1912, pp 12-17, September 5, 1912, pp 51-58 
Eeprmted by permission of Pnnters’ Ink, Illustrations of forms are omitted 
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chairs Desk and table are always clear of papers, no trays of 
held-over work being visible 

His assistants and clerks do the detail work. 

A certain concern manufacturing a product which is more or 
less complex and which must be sold m the customer’s ofi&ce by 
the manufacturer’s salesman, rather than in the display room, 
requires its branch salesmen to keep accurate records of prospects 
and customers Each branch city is divided into territories and 
a man assigned to each The home office furmshes for each terri- 
tory a list of aU possible buyers, arranged alphabetically, each on 
a 5 X 3 card 

Each representative calls on his list systematically and reports 
in person daily to his manager (who has previously received his 
written reports) Thus he gets pointers about his territory fi om a 
more seasoned man. He has a card for each customer, and one of 
different color for each prospect Usually he indexes these by 
street and budding, so when he calls in a certain section he can take 
all his active cards for that vicinity and make every call count 

Each of these cards has a little projecting tab The tabs range 
across the top in seventeen different positions and are numbered, 
one number to a tab Each number represents a different busi- 
ness (i) architects, (2) wholesalers, (3) retailers, etc These 
busmess classifications enable the salesman effectually to cir- 
cularize his hst with appropriate advertising matter and conserve 
his ammunition, none being wasted 

If the advertismg department gets out a folder for architects, 
there is no need of circularizing manufacturers, retailers, rail- 
roads, and others with it for those cards carr}dng architects’ tabs 
can be easily picked out 

This particular system for branch salesmen is actually increas- 
ing sales m the business where used 

Travelers’ Record System 

The traveling representatives of this same firm have definite 
territories, rangmg from one state to four or five in sparsely 
settled sections. They visit each town on an average of four 
times a year Between times certain prospects will need atten- 
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tion, so the sales manager has each man carry a supply of cards 
Regular customers are entered, one on a card, and at each city 
the traveler receives cards for that town The matter at the 
top of the card is usually filled in at the home office, and the 
salesman secures the balance of the information and fills it m 
after calling Of course he makes out a new card for each new 
prospect, and if he so directs, the correspondence department 
follows up any prospects he reports Frequently sales are closed 
between his calls If this is done, the sale is entered on the reverse 
side of the card, and is returned to the traveler next trip Each 
card is good for four calls, and usually lasts a year Notice that 
the reverse side of the card has space for mformation valuable 
to the traveler Receiving the same card on four successive trips, 
and after that a new one with the old one attached, he has his 
own record to go by and thus refreshes his memory about a cer- 
tain concern before calling 

This system is the result of years of experience, and the one 
card gives the salesman exactly the seUmg information he needs 

The Sales Manager — an Executive 

The sales manager wants facts and figures — not guesses and 
surmises His records are really the finished photographs which 
show the progress of the concern Into his records are mcor- 
porated the reports from branches, agents, travelers With 
the reports he gets from the finanaal man — profits, costs — 
these enable him to chart daily the course of his business ship 
They are truly his compass Sales managers in different hnes of 
business reqmre different kinds of records, the foUowmg are 
suggestive and may be helpful 

A card kept by one sales manager shows the amount of busi- 
ness done by a branch or agent over a penod of ten years, and 
is of untold value to the executive who designed and uses it 
Compansons may be made mstantly with aU the figures before 
him m this way This httle card is really a compact encyclo- 
paedia of sales facts 

The same sales manager uses a form to show results of corre- 
spondence department work. One card is made out for each 
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correspondent, and the detail information is filled in from month 
to month so that the sales manager can trace increases and 
decreases accurately and efiectively 

Such a card is valuable, too, when salary-raising time comes 
around It shows whether a man is earnmg his monthly stipend, 
or not. 

An untold number of records might be illustrated and described 
here This is neither wise nor necessary Other valuable records 
which many sales managers require, however, are 

1 Employees record A suitable S x 3 or 6x4 card for each 
employee in the sales end of the busmess, showing date of original 
employment, transfers and general history 

2 One card for each item in the line, showing sales by months 
for that item 

3 Card for each item manufactured, with prices of correspond- 
ing item sold by competitors 

4 Card for each branch office, showing sales, expenses, gross 
and net profits, etc. 

These and many other similar records, which every down-to- 
date sales manager has in some form in his office, constitute a 
sort of busmess barometer which he watches as a physician 
watches the fever chart of his patient 

Advertising and sales departments are so closely related now- 
adays that it is difficult to discuss them separately Where there 
is need of both departments in a busmess, the more closely 
they are assoaated, the better The ideal condition obtams 
when the same man is sales and advertismg manager with able 
assistants to look after different portions of work under his direct 
supervision 

Facts and figures are at a premium in most advertising depart- 
ments, because advertismg is more or less intangible, because 
it is not a definite science where the dollar expended can be 
counted upon to produce a definite return, because many adver- 
tismg managers think that no adequate records can be kept, and 
therefore do not keep any 

As a matter of fact, they beg the question, — the need for 
accurate records really varies inversely as the amount of facts 
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at hand The fewer the facts the greater the need of a record of 
them 

The easiest way to get a bird’s-eye view of advertising depart- 
ment systems is to outline a defimte series of methods now in use 
in a typical department with which the writer is famihar. 

To begin with, the advertismg appropriation is three and one- 
half per cent of gross sales 

This particular advertising manager at the beginning of each 
year divides his funds under six heads, as follows — 

1 Printed Matter. 4 Postage. 

2 Publicity 5 Salanes. 

3. Engraving 6 Miscellaneous 

He makes out a sheet with these headings down the side, and 
months across the top His assistant keeps a monthly record of 
expenditures under each heading, so that the advertismg manager 
knows always where he stands The totals are easily obtainable 
because each order is numbered, and when the bill comes in its 
amoimt is listed on a day-book journal-sheet which has column 
headings for each of the six subdivisions. Totals each month give 
the expenditures So much for the finanaal side 

Record of Ctrctdanztng 

Whenever it is decided to send out circular matter, a 5x3 card 
is made out. Many facts are incorporated on this little record 
card, the face side giving all details about matter sent out, and 
the reverse side giving an accurate hne on replies and sales 
which result 

At the end of the month the figures from all cards filled out 
durmg that month are taken from the cards and entered on ledger 
cards, one of which is kept for each territory. From these 
records it is simple to get a complete summary and a total on 
the amoimt of matter sent out from month to month and year 
to year These figures are later incorporated m a compre- 
hensive, summarized report which is submitted monthly by the 
advertismg manager to the board of directors. 
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Record of Magazine Advertising 
It is important that an accurate, definite record be kept of con- 
tracts with pubhcations One card is made out for each pubh- 
cation, and where a large hst is used the cards can be filed either 
alphabetically by name of pubhcation, or by name of city 
One form gives a defimte record of the contract, and matter 
sent to the pubhcation, another gives a defimte record of sales 
One of these cards is made out for each pubhcation and space is 
provided for orders received on each day of the year, the card 
being prmted two sides The summaries at the bottom are of 
unusual value to the advertising manager who aims to keep an 
accurate fine on his work 

XIV The Facts that Must Goveen Advertising ^ 

By H TipraiE 

Advertising and sales are so intimately connected, being, in fact, 
only different phases of one busmess operation, that it is impos- 
sible for the advertismg manager to look at the possibilibes of a 
field entirely from an advertising standpomt, and it is obvious 
that in considermg any aggressive selhng campaign, either with 
or without advertising, the following points necessarily require 
iUummation in order to determme the most economical method of 
handhng the business 
The points are — 

The capacity of the plant involved 

The consumption of the article m question 

The number of competitors in the field, and, consequently, 

The total amount of business which can be secured 
The present consumption m relation to the total possible consumption 
The increase in the consumption each year dunng a series of years up to 
the present 

The consumption m the different states or zones which may be of 
interest from a selhng standpomt, showing best and worst from the total 
consumption 

This consumption balanced agamst the square mileage mvolved 

^ Printers’ Ink, December 28, 19^1, pp. 10-12. Reprmted by permission of 
Printers’ Ink 
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The number of dealers who would handle this article — if it is to be 
sold through dealers 

Present distribution of the material in question 
The present market price of competitive articles 

The total amount of money mvolved m business, considering the 
consumption 

The total amount of money involved, considermg the percentage of pres- 
ent consumption which could reasonably be expected 

The total profit mvolved in this amount of busmess, and, consequently, 
The total amount of advertising and selling expense which could be 
absorbed m developmg the busmess 

It win be seen from this array of the factors entering into the 
case that the advertising manager, m order to be m a position to 
deade on the extent, the method and the reason for advertismg, 
must be famihar with the conditions from all sellmg standpomts. 
Otherwise, the plan of advertising decided upon may have only 
a comparatively small relation to the sales effort and conditions 
It has been unusual, even m the selling department of any busi- 
ness, to develop all, or nearly all, the factors which are expressed 
above, and, as a natural consequence, a large amount of money 
is being expended every day in experimentation upon a market 
regarding which the facts are already developed 
The usual plan in by far the majonty of cases where it is 
decided to market a new product is to start a few salesmen on 
what would appear, from a personal impression or general knowl- 
edge of the trade, to be the most important markets and feel the 
thmg out m this way An expenditure of $20,000 to $50,000 is 
easily absorbed m this experimentation without developmg such 
information as would form the basis for an exammation into the 
possible efficiency of selling and the possible profit to be secured 
Personal impressions, even those of one or two men who have 
been brought up in the mdustry, are easily nusled, by appearances 
and local conditions through restricted fields, into an entirely 
wrong conception of the market and the methods to be adopted 
m covenng that market most effiaently In working out a case 
a few years ago, the wnter was particularly struck with this 
condition 

The plant in question had a capacity which was considered by 
the expenenced sales manager to be quite small It was also con- 
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eluded by this gentleman that $15,000 or $20,000 could be spent 
for advertismg this particular output in addition to the organiza- 
tion of a considerable sales force 

Knowing very little of the trade conditions in this field and 
being impressed with the lack of statistics on the subject, the 
writer made an mvestigation which was carefully earned out into 
the possible market along the hues in which it was proposed to 
sell the article m question. 

This mvestigation showed (a) that the personal impression or 
judgment of the sales department was utterly at fault and that the 
writer’s judgment was equally out of hne with the facts, (&) that 
the total consumption of the article in question m the field pro- 
posed did not absorb more than one-fourth or one-fifth of the 
capacity of the plant, and anywhere from one-eighth to one- 
tenth of the amount expected, (c) that the cost of the advertismg 
and sales organization proposed would have been entirely out of 
line from the standpomt of possible consumption withm the near 
future 

While this was an unusual case, on account of circumstances ia 
the industry involved, which made the apparent importance of 
the busmess much greater than there was any warrant foi, it 
showed conclusively the necessity for mvestigation of the trade 
conditions m order to form a reasonable basis for the formation 
of a selhng plan, and inasmuch as advertising is a part of the 
selhng plan, the same necessity arose m the determination of the 
extent, method and conditions of the advertising. 

Apart from such an unusual condition as this, the exces- 
sive cost of selhng, due to promotion and sales work, covering 
fields and methods which the consumption of the articles would 
not warrant, has just as much to do with the difficulties in 
many organizations as the over-capitalization of physical prop- 
erties 

I have in mind a plant in the Middle West where, although the 
busmess had increased to the extent of requiring double the 
capaaty to fill it, the waste of efi&ciency in sellmg and the conse- 
quent enormous promotion expense made it impossible for this 
firm to reahze suffiaent profit to pay a dividend. 
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It is well known that usually the expense of marketing equals 
loo per cent of all the other factors entering mto the cost of an 
article, and m quite a number of cases the proportion is even 
greater 

This being so, it is evident that, in order to approach the ques- 
tion of marketing any particular matenal, it is necessary that the 
basic mformation should be at hand. This should be arranged in 
such shape that an intelligent mveshgation can be made with a 
view to approaching the niarketmg of the product with a high 
degree of efi&aency 

It may be contended that the advertising manager, deahng 
with only a portion of the sellmg question, is not interested in 
the development of a number of these factors It is true that the 
development of most of the factors should naturally fall upon the 
head of the sales department, but it is just as true that, as a rule, 
the advertismg manager is m the best position to make such 
investigations and secure the mformation along these lines. 
Except in the notably efficient selling organizations which stand 
out as unusual monuments of effiaency, the sales manager has 
been a successful salesman with a turn for executive management. 
For a number of years selhng has been to him a succession of 
individual deals and the general marketing has been the result 
of these 

As a matter of fact, precisely the reverse should be the case if 
the subject is properly approached The individual deal and the 
success of this deal is the result of an intdhgent marketing 
scheme. 

Furthermore, the sales manager has been commonly limited in 
his viewpoint by the necessity for showing a certain amount of 
.sales withm a specified period (say six months or one year) at a 
certain percentage cost of sellmg This has the effect of prevent- 
mg him — unless he is unusually far sighted — from viewing the 
marketmg scheme over a senes of years and having m view rather 
the ultimate effect than the balance in his favor over a short 
current period Too much advertising has been done without 
previous mvestigation of trade conditions and requirements, and 
too much money has been wasted on that account. 
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XV Finding the Weak Spots in General PuBLiaiY 1 

By Floyd Y Keeler 

Any manufacturer of an article of common utility which has 
attained practically perfect national distribution is continually 
confronted TOth the problem of purely local conditions, operat- 
ing sometimes without evident rhyme or reason, either in favor 
of or opposed to the current of sales 
Foi instance, a city like Cleveland may be a good town, and 
the whole state of Ohio may be going well, but somehow, next 
door, m Indiana, sales may never have been quite as large as they 
ought to have been Or again, sales may be gaimng volume in 
Massachusetts, while m Boston itself they seem to be going back 
To paraphiase a well-known saymg You can hold some locali- 
ties all of the time, you can hold aU localities some of the time, 
but you can’t hold aU the locahties all of the time No matter 
how mentorious and even superior the article may be, there wUl 
be places where sentiment will slump from the Inghest popular 
approval and patronage to the blankest mdiflerence, or even to 
actual, if undeserved, ill repute And, conversely, the other way 
around 

The causes of these fluctuations compnse an infimte but highly 
entertaining variety The unscrupulous competitor who taints a 
whole distnct with insidious libels, outbreaks of price wars where 
dealers seize on justly popular advertised specialties, cutting the 
whole local market from under them, the legitimate boom which 
often develops for a similar (just as good) article of local manufac- 
ture to make it the local fashion; such specific causes could be 
catalogued page upon page Then there is the natural ebb and 
flow which always characterizes demand, due to more subtle and 
not so easily get-at-able causes And there are also the utterly 
unresponsive territories where the backward local conditions are 
fundamentally unfavorable to creation of demand 
There are undoubtedly many fines m which it is a highly suc- 
cessful and constructive pokey to let advertising immediately 

^Printers’ Ink, May i, 1913, pp 17-22. Repnnted by pemussion of Printers' 
Ink 
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flow into areas of sales depression, m order to reclaim them to a 
pomt of maximum volume But there aie perhaps a far greater 
proportion of enterprises where it pays better to ride with the 
strongly favonng tides, leavmg the unpiofltable sections to reach 
a normal balance, supported by enough national advertismg to 
keep them moderately active, and when the unprofitable period 
has passed be sufficient to mcrease sales materially, or until the 
unprofitable section in question shall be reached through the 
medium of a small surplus appropriation available for use locally 
Given such conditions, it was entirely possible to advertise 
largely where, for some local reason, it did not pay, and on tlie 
other hand, a very small proportionate expenditure might be 
made where ah the conditions were entirely favorable for a large 
immediate increase m sales It is manifestly bad judgment, even 
to the point of being foolish, to spend $1,000 in advertismg in a 
community where the total sales were only $1,500, and equally 
absurd to spend only $50 m the same community 
About two years ago the writer decided to make a definite 
analysis of the facts and figures at hand to ascertain the amount 
spent in each town to sell a dollar’s worth of goods 
Or, to state it differently, the percentage of the sales in each 
commumty represented by the money spent for advertising m 
newspapers reaching that commumty 

Finding the Net Cost of the Advertising 
In order to arrive at that conclusion, it was first necessary to 
secure the following information — 

I In what towns are sales made ? What sort of towns are 
they manufacturing centers, mercantile, farmmg, railroad, etc ? 
What is the population ? Who are the dealers ? 

2. The sales to each dealer for five years back The sales for 
the current year as compared with the average sales for five 
years 

3 Newspapers used in each town Combmed circulation of 
papers Net cost of advertising m the town. 

The net cost of advertising divided by the net sales wiU give 
the per cent of advertising cost for the locahty — the number of 
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cents the company spent there during the current year to sell a 
dollars’ worth of tooth powder The five-year sales figures will 
show whether the market is improving or the reverse, and 
will indicate any abnormal conditions which may need to be 
investigated separately 

Tabtjiation Showing Advertising Cost per Dollar op Sales 


ANY STATE 



Much of this information was compiled from jobbers’ records 
It was no small task, but it was finally collated and tabulated on 
sheets, showing the entire country by states and towns The 
result showed the percentage of advertismg cost for each town, 
and for each state by totaling the columns The accuracy of the 
whole was tested by adding the state totals into a grand total 
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and comparing with the ledger records of total sales and total 
advertising expenditures 

The accompanying chart is a section of a page from the record, 
with fictitious names In the first column is the name of the town, 
with dealers’ names directly underneath The classification of the 
town follows, with its population In the next column follows 
the number of gross bought by each dealer, year by year, for five 
years Then comes the average number of gross for five years 
bought by all dealers m the town, and the total amount for the 
current year. The four columns following need no explanation, 
and the last gives the advertising cost per dollar of sales m each 
town 

Summarized briefly, the chart shows that m “ Waynesville,” 
a town of 25,000, sales of $205 20 were made at an advertising 
expense of 22 per cent In “ Norwood,” a town of 45,000, it cost 
24 per cent m advertismg to seU $307 80 worth, and m “Redmg- 
ton,” a town of 29,000, $102 60 worth was sold without any direct 
expenditure in the town The totals show $615 60 in sales for 
three towns, at an advertising expenditure of approximately 
20 per cent 

Of couise, the appropriation — a speafic and non-elastic per- 
centage of the last year’s gross sales — was an mdication of the 
amount that was available for the getting of new busmess, but 
this represented a lump sum and still remamed to be appor- 
tioned all over the Umted States With the recently obtamed 
advertising analysis available, it was possible to figure with some 
degree of certamty the exact amount of money necessary to cover 
the entire country thoroughly by the use of newspapers — 
strengtheiung those pomts, like “ Redmgton ” m the chart 
reproduced, where no direct advertismg was done, and cutting 
down the expenditure in those states and aties where the per- 
centage was mamfestly too high It was found that to cover 
the Umted States adequately, a large mcrease m the number 
of newspapers must be made — a thousand at the very least 
This would have meant a trebling of the appropriation, or 
cutting the size of the space to a pomt where it would be almost 
negligible 
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The logical thing to do, therefore, was to select a list of maga- 
zines for use during 1912, so that, havmg used newspapers alone 
and magazines alone, the strong and weak places m both plans 
could be compared, mth the idea of supplementmg one medium 
with the other wherever it was possible to do so successfully 
At the end of 1912 a chart hke the second one reproduced was 
made out, showmg the percentage of advertising cost per doUar of 
sales, just as was done m 1911, This last chart, of course, covered 

Appomtoning Magazihe CntcDiATioN Accoeding to Sales 


ANY STATE 
Population 5,100,000 



the same terntoiy as the 1911 chart, while practically the same 
merchandising conditions obtamed One chart shows the results 
of newspapers alone and the other those of the magazines 
alone A careful companson of the two, state by state, city by 
aty, shows up the weak spots and tells at a glance where it is 
necessary to supplement general (national) magazine circulation 
with (local) newspapers 

It wiU also be noted on the magazine chart that there is a dis- 
tract ratio existing between the state population and the state 
circulation, but more particularly between the city population 
and the city circulation in the newspaper chart Therefore, as 
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one circulation is really a part of the total state circulation, the 
logical thing to do on a nationally distributed article is to combine 
the two kinds of circulation to produce a maximum result 

The whole problem, after aU, is to elirmnate waste circulation 
and its natural corollary, the ill-advised expenditure of the 
appropnation 

The final results obtamed should be the spendmg of an advertis- 
mg appropriation a good deal more effectively than is the case 
in the ordmary concern with national distribution where the 
article is handled by jobber and dealer 

XVI Using Buvers to Find Out How to Reach 
Prospects ^ 

By Roscob C Chase 

Very httle definite mformation regarding the exact newspaper 
situation in our laiger aties is in the possession of national 
advertisers In fact, there are very few advertisuig agency space 
buyers who understand the true situation m many of the larger 
cities 

The idea of mvestigating the true circulation condition was 
suggested to me recently when sending out orders for a consider- 
able amount of daily newspaper advertising I thought to myself • 
“ What if the general manager should come to me and ask why I 
am spendmg money m any one of these papers I could tell him 
different facts regardmg a number of them, but on the great 
majority I am takmg the word of some one else, and that word 
may be merely an individual opmion based on fact or prejudice ” 
From that minute on I have made an earnest endeavor to inves- 
tigate every pubhcation of any consequence in which we are 
advertismg 

Every one of the larger cities has one newspaper which is always 
head and shoulders above aU others for reaching the great middle 
class This paper is usually acknowledged as preermnent by the 
other publishers, and most of them make strong claims for second 
place 

1 Pnnters’ Ink, February 20, 1913, pp 70-72 Reprinted by permission of 
Prtniers’ Ink 
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This makes it very difl&cult to come to a definite decision with 
regard to the standing of the second, third, fourth, etc , especially 
when each of these papers is employing the best space-salesmen 
money will buy Ofttimes the weakest has the highest-priced 
salesmen, and cames considerably more advertising than some 
which are entitled to it on account of the value of additional cir- 
culation and the quahty thereof 

In some cases the advertismg manager knows the conditions, 
but is powerless to control them, owmg to personal favors of the 
salesmen I have often heard such advertising men remark 
“ That man ought to be on our salary hst, and the least I can do 
IS to give his paper some of our advertising appropriation ” 
Usually, however, such a salesman works in over the head of the 
advertismg man, and it is not m his power to refuse to use his 
paper 

With all this in mmd it is interestmg to note the result sheets 
of our recent poll among Packard owners in the larger cities, with 
reference to the newspapers they read regularly Many new 
suggestions are arrived at as we look over these return slips and 
figure out the various angles at which results leading toward 
definite knowledge of the exact situation from our viewpoint are 
revealed 

There is a great deal more information to be gained than we at 
first anticipated, and it seems to me that it will be of great advan- 
tage to all nation-wide advertisers to take up some similar method 
of inveshgatmg the advertising situation m so far as it applies to 
their own product 

Our investigation has been solely from the viewpoint of selling 
a high-priced motor car of exceedingly good quahty, and while 
the results would apply to the manufacturer selling an equally 
good piano, phonograph, etc , the figures would be of small con- 
sequence to one selling an article of general consumption among 
the masses Still some similar plan of investigation could be 
worked out to excellent advantage by every national advertiser 
With the object of securmg the best results for money expended 

My latest investigation has been among the daily and Sunday 
newspapers In each of the larger cities this investigation was 
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cained on in such a way as to get the most out of it To a certain 
number of owners in each city I sent a hst of all the papers pub- 
hshed, and when the papei was pubhshed both daily and Sunday 
I made two entires, and when it was moinmg, evening and Sun- 
day, three entries No letter was enclosed but a simple request of 
what was wanted was multigraphed at the top of each Kst, with 
which was enclosed a return stamped envelope 
In a large Eastern aty, reports from 124 Packard owners show 
that they read a total of 699 newspapers Dividing this into daily 
and Sunday I find that 235 are Sunday papers and 464 dally 
papers Dividing the daihes there aie 241 in the mornmg field 
and 223 in the evening 

At first it seemed strange to me that the three fields were so 
evenly balanced, but on going mto the matter deeper I finally con- 
cluded that it was not such a hard problem as I had originally 
imagined Each of the 124 Packard owners reads an average of 
nearly two papers in the mornmg, two papers m the evening, and 
two on Sunday 

Owmg to many dealings with Packard owners I have discovered 
that the average is a busmess man fairly well fixed finanaally, and 
sufficiently able mentally to value the very best article in any 
particular line regardless of the price If such a man were to tie 
himself down to the opinion of one great editor or one paper, it is 
only natural to suppose that his opimons and judgments would be 
sorely hampered Instead of that he is big enough to leahze that 
he must see the best two papers, mormng, evemng and Sunday, 
that his opinion may be properly reasoned out considermg the 
situation from the viewpomt of the several editonal stafis 
You and I in the advertismg busmess who perhaps read a great 
many papers are surely wise enough to know that many situa- 
tions are explained very differently m different papers Some 
pubhshers refuse to publish information about certam transac- 
tions or dealings, wheieas others play them up strongly 
In a certain Western aty, I found 113 owners reading a total 
of 514 papers While each man m the Eastern city reads an 
average of nearly six papers, it seems that the average in this 
Western city had dropped down to considerably less than five. 
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As divided between morning and evening papers, the report 
shows the following result morning 188, evening 149, Sunday 177 
The majority read two moinmg and two Sunday papers, but it is 
only about eveiy other one oi less who reads two m the evening 
By using two mornmg and one evening in the Western aty we 
can reach 95 per cent of the owners once, and about 80 per cent 
twice, and 50 per cent three times 
The situation m a second Eastern city proves somewhat siimlpr 
to that in the West, exceptmg that the distribution of papers seem 
to be a httle more than five to each ownei 
In one city where it has been our desire to advertise very 
extensively and thoroughly, we have in the past used six news- 
papers, mcludmg daily and Sunday In checking over each of the 
shps sent m by Packard owneis from that community, I fin d that 
by usmg two evening papers and one morning paper I can reach 
97 per cent of the owners Eighty-five per cent of them are 
reached by two papers and about 60 per cent by all three 
There is surely a remarkable discovery on our part, and no 
doubt we can make our next campaign much more profitable by 
sticking to these three papers and perhaps mcreasing the space 
one-half This will prove less costly, and after carefully consider- 
ing all other features we beheve it will prove a much better 
advertising venture on our part 
It is our mtention to go over each slip sent back to us by 
Packard owners, and consider it from every possible angle which 
may be of advantage to us m the selectmg of the papers in which 
we advertise. 

The average mdividual who owns and operates a Packard car 
or who is m the position of one wc would term a good prospect is 
an active busmess man or woman havmg mental mtelhgence and 
standmg above the average If a fairly representative number of 
these mdividuals read a certam paper or number of papers each 
week, daily and Simday, we feel confident that those friends and 
business acquaintances with whom they are daily associated must 
follow a somewhat similar routine 
It therefore seems reasonable to us to believe that if we are 
reachmg 95 per cent of all Packard owners in one community by a 
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certain combination of papers that we can reach approximately 
the same general percentage of prospective owners with the same 
combmation 

XVII How Packaed Investigated Quality of 
Circulation ^ 


Duplicated circulation among newspaper and magazine readers 
and its value to national advertisers is the subject for many dis- 
cussions To determme the exact amount is not so difficult if one 
takes the time and trouble to mvestigate it 

In reading the facts submitted regarding my recent circulation 
investigations, keep m nund that to advertise Packard motor car- 
riages properly it is necessary that we reach primarily three sets 
of individuals First, the man or woman who has the wherewithal 
to own and operate such a car, second, those who comprise their 
associates and friends, bemg associated with the first class at 
soaal functions, clubs and m busmess, third, those who act as 
busmess assistants, associates and friends of the second class 
Often the persons comprising the third class are in direct touch 
with those of the first, although they stand in much closer rela- 
tionship with the second class than they do with the fiist 

If it were necessary to reach only those in class number one, 
we would save money by securiug their names and addresses and 
concentrating our sohcitations by personal salesmanship and by 
mail We must also reach classes two and three, as much of the 
buyiag is done on the recommendation and approval of those 
who desire but can’t afford what we have for sale 

In compihng results from our mquines we believe the percent- 
age of each class reached by a given newspaper is about equal to 
the other two classes That is if we are leachmg 95 per cent of the 
Packard owners with a certain combmation of newspapers it is 
safe to believe we are readung 95 per cent of their friends and 
associates with the same papers Class three lead largely the 

1 Printers’ Ink, July 10 , 1913 , pp 17-20 Reprinted by permission of 
Printers’ Ink 
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same papers, although we beheve from observation they read 
other papers in. addition 

It has proven most interesting to figure out the best giouping 
of the newspapers to accomphsh the greatest efficiency foi the 
least amount of money This is the result desired by every large 
manufacture! who is advertising to create that general pubhcity 
effect which is so desirable. 

Each of the fists returned has been gone over carefully, figunng 
the various newspaper combmations, duplications, etc The 
lesult gives us not only the relative standing of the newspapers, 
but also makes it possible to figure out just how many times we 
reach a given reader by using ceitain newspapers 

In some cases we accomplish great efficiency by using one 
mormng paper and one evemng paper In others we must use a 
combmation of three papers and in the veiy large cities a com- 
bination of four or five papers seems advisable 

As an illustration, I will give the results as figured recently on 
494 rephes from New York City. Three hundred and eighty of 
these replies were from Packard owners and 114 from members of 
the New York Stock Exchange, not Packard owners The Stock 
Exchange members were written after we had heard from Pack- 
ard owners Certam newspapers advised us that we had not 
given them a fair chance, as we had never advertised m their 
papers, and therefore we couldn’t expect to find many Packard 
owners among their readers Regardless of this the result of the 
investigation among non-owners proved almost identical with 
the exception that two papeis received a little increase, prob- 
ably due to special Stock Exchange news winch they publish 
daily 

In going over the results to obtain the greatest benefit for the 
least money, I have carefully figured all the various combinations, 
including two papers, three papers, and four papers. As a result 
the most efficient combmation seems to be what I have termed 
the “ Big Four ” In other words, I can take twm morning and 
two evenmg papers and by advertismg in all four reach 96 per 
cent of the owners and prospects in New York City and suburbs, 
reachmg many of them two, three, and even four times. 
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To illustrate this, I will go over the resultant figures, using 
numbers mstead of names to mdicate the papers In the follow- 
ing table No i and No 2 represent morning papers and No 3 
and No 4 evenmg papers I have tabulated the results on the 
494 returns and the figures represent the number of people who 
read the various combmations I might add that one of the 
morning papers is a Sunday issue, for I find that the Sunday 
issue of this paper is read by more people of the class we desire to 
reach than the daily issue, while m the case of the other morrung 
paper the daily edition has a considerable advantage over the 
Sunday 


No il 

No 2 1 24 read 
No 3 I four papers 
No 4J 

No i] ■ 

No 3 ^ 23 

No 4J 

No il 
No 2U3 

N°3j „4read 
No. il I three papers 
No 2 [ 31 
No. 4] 


No 3 > 17 

No 4J . 



193 read 
two papers 


I4S read 
only one paper 

read none of the four 


494 Total 


You will notice that by using the four papers we reach all but 
18, that is, we reach 476 out of the 494, or an effiaency of over 
96 per cent Three hundred and thirty-one or 67 per cent are 
reached two times, 138 or 38 per cent three tunes, and 24 or 5 
per cent four times Figurmg this further, we find that we place 
a Packard advertisement before the 494 people 969 times or an 
average of close to two tunes for each mdividual 
Now, most any combination can be arranged from the above 
table You can find what efl&dency is obtained by any one paper. 
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what effiaency by using two morning or two evening or one 
mn rmn g and one evening, or by using any three If you take 
into consideration the rate per line for the advertising, you can 
discover your best bargain combmation Some argue that a hst 
of 494 is not enough to judge from and to know definitely would 
necessitate a reply from every man of sufficient financial standmg 
to own and operate a Packard car 

To deade this question our results were tabulated in sets of 
126 and each of these sets was compared with the other two The 
comparison is close in so far as each paper is concerned and the 
Stock Exchange returns check up very closely with each of 
the three sets of owners 

Showing of Different Combmahons 

Now, I wanted to know what effiaency would be obtained by 
three papers and so I took paper No i, which reached more of 
the informants than any of the others, as a basis and figuied the 
several combmations it makes with two of the other three 
Taking Nos i, 2 and 3 , 1 find that we reach 459 out of the 494 
or 93 per cent. We reach 270 or 54 per cent two times and 67 01 
13^ per cent three times Using the combination of Nos i, 2 
and 4, we reach 453 out of 494, or approximately 93 per cent 
once, 271 or 54 per cent two tunes and 55 or ii per cent three 
tunes Now, this second combmation costs us four cents per line 
more than the first combination, and there is so Httle difference 
m the figures that it would seem advisable to use the cheaper 
combmation The &rd combmation made would use papers 
Nos I, 3 and 4, that is, one mormng and two evening With 
this combmation we reach 436 or 88 per cent, 237 or 48 per 
cent are reached two times and 47 or 10 per cent are reached 
three tunes This combmation is considerably cheaper than 
either of the other two, costmg ten cents per line less than 
the second combmation and fourteen cents per Ime less than the 
first 

Opinions differ with reference to the value of evening papers as 
compared with morning papers. If the weight of opinion seems 
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to be in favor of the evening papers, then here is a chance to use 
88 per cent efi&ciency at from ten to fourteen cents per hne less 
than the 93 per cent effiaency 

This illustration of one newspaper situation will give you 
just a fair idea of how interestmg it is to carry a newspaper 
investigation to such length as really to feel that you know you 
are getting the best distnbution at the lowest cost At almost 
every turn m your calculations you are confronted with new and 
surpnsmg facts You can branch off from an investigation of 
this kmd at most any place and find many new ideas foi con- 
sideration In almost every locahty the circumstances and 
conditions are so different as to add new mterest 

As an example of such arcumstances, compare the newspaper 
situation m New York with that m Boston In New York the 
figures show that the average man who is financially able to own 
and operate a high-priced car reads regularly an average of almost 
two morning, two evenmg and two Sunday newspapers 

In Boston our tally slieets show that while they read two morn- 
ing and two evenmg newspapers, there is an average of less than 
one Sunday newspaper to a Packard owner’s household That is 
the only arcumstance of this kind which has so far confronted me 
m the mvestigations m the many cities where we have taken the 
trouble to find out the exact situation In the smaller aties we 
can cover the field quite thoroughly with two papers, reaclung 
a majority of the owners with both papers In some cities 
it is necessary to use three or four papers, as the circulation 
seems to be very much divided with a smaller percentage of 
duphcation 

In Chicago, for instance, if we were to cover the evening field it 
would be a case of usmg three evening papers, because the per- 
centage of the duplication between the evenmg papers in that 
aty IS very small, there being somethmg like 25 per cent who 
read more than one evening paper regularly According to our 
results, the most economical method of covering the ternlory 
seems to be the use of one or two mommg and one or two 
evenmg papers. 
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XVIII The Worth oe Various Plans to 
Produce Circulation^ 

By George O Giavis 

Subscriptions induced by piemums must not be confused with 
the prize and rebate offers made to canvassers The latter 
represent compensation for work performed, while the former go 
to the subscriber as an inducement, additional to the value of the 
periodical itself, for subscribmg 

Piermum subsenptions are m aU cases looked on with suspicion 
— often merited — by the Post Office Department They are 
not, however, excluded from the subscription hst, provided the 
subscriber has been reqmred to pay, m addition to not less than 
SO per cent of the subscription piice of the magazine, an amount 
equal to the full retail sellmg price of the premium That does 
not refer to the cost of the premium to the pubhsher, but the price 
at which the subscriber could buy it at retail 
Under that rule the department accepts as legitimate a sub- 
scription for a premium selling at retail for $5 00 and a magazine 
with a subscription price of $2 00 a year only if the subscriber 
paid at least |6 00 for the combination The fact that the pub- 
hsher might obtain the premium for much less tlian the retail 
selhag price would have no bearmg Of course, there are many 
cases m which this provision is evaded, and subscriptions are, in 
effect, given away to purchasers of merchandise, which m its turn 
has been offered at a very low price compared with its regular 
retail seUing price That is one of the many abuses of the second- 
class mail regulations which could readily be corrected should 
pubhshers or others report the violations to the department It 
is a class of circulation of the most objectionable character, and 
the fact that such practices exist makes it meumbent upon space 
buyers to scrutinize carefully all premium circulation 
At the same time it must be remembered that there are many 
pubhcations with which the offer of a premium is in no sense 
objectionable. That is true in the case of periodicals circulating 
to young or otherwise untrained readers, whose interest it is 

^ Printers’ Ink, August 21, 1913, pp. 6s-'72 Repnnted by permission of 
Printers’ Ink, 
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necessaiy to catch by an appeal which they will most easily under- 
stand When that is accomphshed by the publisher a large 
percentage of these subsaibers may be depended upon to become 
interested readers and consequently valuable to the advertiser 
Furthermore, there are various conditions under which premiums 
given with some publications not only assist in obtaming the 
subscriptions which the publisher needs, but also cicate an 
interest m the pubhcation which the subsaiber might not other- 
vnse feel Particular reference is had to premiums which must be 
used m connection with the text matter in the pubhcation — 
such, for instance, as patterns, cook books, plans and other 
things which are explamed by or m some other way bear a specific 
1 elation to the text 

The number of premium plans is so great that it is impossible to 
devote much space to explam them here In valuing subscriptions 
obtamed in this way, however, all of the conditions should be 
ascertained and considered in connection with the periodical 
itself It is especially necessary to consider the class of people to 
whom the magazme and the premiums are expected to appeal. 
As a general proposition it is safe to begin such an mquiry with 
the idea that such subscriptions do not represent full buying power 
for the advertiser It will be safer to work away from that lieory 
than to accept the value placed by the publisher on premium 
subscriptions and work toward it 

In the case of newspapers conducting vigorous subscription 
campaigns with furniture and similar preimums as the bait, it 
wfil undoubtedly develop from an inquiry that, with the majority 
of subscribers, the paper itself was given httle or no thought, but 
that on the contrary they bought the premium and accepted the 
paper as one of the incidental features of the transaction This 
will be found to be fairly well substantiated by the number of 
cancellations of such orders It is due to the fact that offers of 
this kind do not appeal to those who are really interested in the 
news, but to a class which reads newspapers at infrequent mter- 
vals When they tire of the premium or feel that the instalments 
are an unnecessary burden, they cancel their order without 
thought of the paper 
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A class of subscnptions which may be regarded as at least 
similar to those induced by preimnms are those sent in by “ club 
raisers ” — those pests by whom we are all more or less annoyed 
at tunes While it is true that these subscribers receive no 
premium, the “ extraneous mducement ” is present m the person 
of the “ club raiser ” — usually a friend of the subscriber, or at 
least some one the subscriber desires to help or encourage These 
club raisers are given merchandise 01 cash for their services and 
also, in many cases, a free subscription for themselves 

The majority of subscnplions mduced in this way represent 
persons who subscribed to help some one or somethmg and not 
through any desire for the periodical It is perhaps needless to 
pomt out their lack of value to the advertiser 

Gift subscriptions — those which are paid for although not by 
the recipients of the penodical — are, fortunately, a class which 
is confined pnnapally to religious and educational and other 
similar publications, to which different standards of value apply 
from pubhcations m othei fields In many cases these are gifts of 
smgle subscriptions between fnends, while m others they represent 
a quantity of subscriptions paid for from a common fund, such as 
those paid for by a Sunday school for its pupils In such cases 
there is no good reason for objecting to this kind of subscription 

When the subscnption hst of a general, or tiade or class pub- 
lication contains a considerable percentage of these gift — 01 
free to the recipient — subscriptions it should be given the most 
painstaking sort of an exammation As a general thing, " the 
reason ” will be found to be one or more advertisers wishing to 
direct the special attention of ceitain persons to their product, 
and they look on the periodical as better than a direct appeal and 
the most diplomatic means of accomplishmg that obj’ect The 
persons whose names they send m as subscribers are already, to 
some extent, m touch with their products and the subscriptions 
are a courtesy which tends to increase their interest Mam- 
festly, however, such circulation is prej'udiced — perhaps unwit- 
tmgly — agamst the goods of the advertismg competitors of the 
donor and does not represent the kmd of buying power for which 
they should be expected to spend their advertising money. 
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Furthermore, when circulation of this kmd is accepted m large 
quantities it would seem to mdicate a lack of demand for the 
periodical by those readers from whom the advertiser should 
look for returns — an editorial weakness, perhaps — or else that 
it is donunated by one or more advertisers — naturally to the 
detriment of others Under either condition such arculation 
should stamp the publication as one of questionable value to the 
advertiser While these gift subscnptions in small quantities 
may properly be considered good circulation, it is none the less 
a safeguard to make sure of the conditions under which they are 
obtained before giving them 100 per cent value 

One case of gift subscriptions of a particularly — and for- 
tunately, unusually — flagrant character was of a periodical 
established some years ago m New England. Its arculation 
grew so very rapidly that the postal facihties at the maiHng of&ce 
were taxed beyond capaaty Inqmry developed that the pub- 
hsher had hit upon the very simple plan of havuig certaui manu- 
facturers give away with each sale of their product a coupon 
calling for a $i 00-a-year subscnption upon presentation of the 
coupon and the payment of ten cents This plan appealed so 
strongly that the circulation of the magazine qmckly reached the 
milhon mark and, what is much more remarkable, advertisers 
were paying real money for that arculation It is well for those 
space buyers who look only to the “ total guaranteed arcu- 
lation ” that the pubhcation in question is no longer in exist- 
ence 

It will indicate the extent of this particular kmd of abuse of the 
second-class mail privileges, to say that the department found it 
necessary to place in the form of application for second-class 
entry a question asking the number of such subscriptions which 
were mcluded m the hst When the quantity was as great as 10 
per cent of the whole, special inquiries were made to ascertain the 
facts concernmg them It frequently happened, as a result of 
these inquiries, that such a dose connection was estabhshed 
between the pubhsher and advertiser, or others paymg for the 
subscnptions, that entry of the pubhcation was refused on the 
ground that the facts concerning this one class of arculation 
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proved the publication was “ designed primanly for advertising 
purposes or for free arculation,” or both, and therefore not 
admissible under the law 

It IS, of course, to be understood that in some cases of this 
character the publisher receives pa3nnent only mdirectly, in that 
the giving of the subscriptions is made part of the advertising 
agreement, and the only payment actually made is that for the 
space When arrangements of this kmd are entered into between 
a pubhsher and an advertiser, their entire want of equity will be 
understood when it is pomted out that sirmlai concessions are not 
made to all advertisers but only to a favored few — those, for 
instance, with whom it is hard to close and to whom, for that 
reason, the pubhsher offers the subscriptions as an extra induce- 
ment 

The variations of this class of subscnptions were so great at 
one time that the department had twenty-eight different ruhngs 
affecting them, all of which had to be made from time to time 
either to meet actual conditions which were found or to conform 
to the pressure brought to bear on the department by the 
pubhshers affected 

Expired subscriptions represent another important arculation 
question, and many views are expressed for and agamst the 
practice adopted by some pubhshers of carrying such names on 
their subscnption lists 

Until about six years ago the Post Office Department had not 
promulgated any defimte ruling to govern the length of tune after 
expiration during which such subscriptions would be recogmzcd 
as a permissible part of the list of subscribers which the law 
requires for a pubhcation mailed at the second-class rates At 
that time the department modified the regulations and held 
that “ unless subscnptions are expressly renewed after the term 
for which they are paid withm the following periods Dailies 
withm three months, tri-weekhes within six months, scmi- 
weekhes within nme months; weekhes within one year, semi- 
monthlies within three months, monthlies witlun four months, 
quarterhes withm six months, they shall not be counted in the 
legitimate list of subscribers.” 
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That amendment to the postal regulations brought forth a 
storm of criticism which was heard m every Congressional district 
in the land It came prmcipaUy from those pubhshers who held 
names on their hsts until all arrears weie paid and the pubhca- 
tions ordered stopped Until the piomulgation of that order by 
the department there were many pubhsheis whose subscription 
orders were on a “ tiU forbid ” basis, and many of them, rather 
than take a chance of losmg a “ subscriber,” carefully refrained 
from domg anything, such as sending out a bill, which might 
raise any question m the mmd of the subscriber as to whether or 
not the publication was stdl wanted 

Protests were also made against the ruhng by certam publishers 
who object to any action on the part of the Government which 
they feel might be construed as an attempt to curtail the much- 
talked-of hberty of the press Others objected because they could 
not understand how the department arrived at the credit periods 
for the several frequenaes of issue, and so far as is known, this 
information has never been disclosed 

The criticisms finally developed suflficient strength to induce 
the department, m 1911, to modify its ruling so that at this time 
a pubhsher may give credit for one year regardless of how often 
his publication is issued. 

So far as the Post Office is concerned, the above explains what 
may be done m the matter of expired subscnptions, but the pro- 
priety of the practice of carrying names after the e:^iration of the 
paid-for period, except in certain extraordmary cases and under 
special conditions, is a debatable question, and, hke many other 
arculation questions, depends upon the pubhcation itself and the 
conditions surrounding its distribution 

One of a series of subscription renewal letters sent out by an old 
estabhshed mdustrial paper contams some mterestmg statements 
concermng the propriety of carrying names on the hst in the 
absence of mstructions to renew, and frankly, tlie statements are 
opposed to my pomt of view This pubhsher states that if he 
had cut off on January first all subscriptions which expired with 
December he would have been put to an expense of $5,000 to 
restore the names of those who renewed withm three months 
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With respect to that statement it might be pointed out that 
$5,000 will pay for many changes m a mailing hst regardless of the 
system used Assuming that the expense would be two cents per 
name, that sum would represent the restoration to the list of 
250,000 subscnbers If the percentage of renewals m the three 
months was 50 per cent, then half a million subscriptions must 
have expired in December Such a number undoubtedly repre- 
sents a considerable portion of the whole list and suggests the 
advisabihty, as a measure of economy and precaution, of a read- 
justment of methods so that the expirations throughout the year 
would be distnbuted, as nearly as is feasible, to make a like num- 
ber expire each month, rather than to have the bulk of the 
expirations occur in any single month. Such an arrangement 
would make it easier for the subscnption department to handle 
the list and also would enable the pubhsher at any time to change 
his practice, should he so desire, and remove names immediately 
upon expiration, without creating an abnormal decrease of ar- 
culation in a month of such importance as the first one in the 
year 

This pubhsher, however, is unquestionably well unthin his 
rights in his present methods, and the only question for him to 
deade seems to be whether or not the hst, with such a number of 
unpaid subscriptions, is to the fullest extent productive to the 
advertiser On the other hand, the publisher may feel that to be 
a question which the advertiser should determine without his 
assistance 

As a matter of actual practice, though, the renewal of the sub- 
scription of an mterested reader may, as a general thing, be 
obtained just as readily before expiration as afterwards — it is 
almost entirely a question of office methods For that reason, to 
make a regular practice of carrymg expired subscriptions seems 
to be a mistake 

The practice also has an imdesirable effect on the readers 
because they aU too frequently consider that they are under no 
obligation to pay for pubhcations which they have not expressly 
ordered Many of them are no longer interested but inten- 
tionally neglect to order the paper discontinued on the assumption 
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that their names will be dropped automatically It follows, as a 
matter of course, that, not bemg mterested, they are of no pos- 
sible value to the advertiser and, feehng that it is being forced 
upon them, they probably develop an unfriendly feehng for the 
paper Are not such names better off the hst than on P 
There seems no justification for keepmg them on, except a dis- 
mchnation to make a matenal reduction m the maihng hst, as 
that constitutes an important taUsmg pomt for the space seller 
Any advantage of holdmg such names, however, is offset by the 
expense and the fact, so often overlooked by publishers, that a 
strictly paid-m-advance subscription list is an argument second 
to none to the careful space buyer. 

To the advertiser the practice of carrying expired subscriptions 
is necessarily objectionable and it is certainly unfair to include 
them, without the knowledge of the advertiser, particularly when 
the advertising rate is based on the size of the subscription hst 
The only salable arculation is that for which payment has been 
made or promised, actually and not by inference If expired sub- 
scriptions are mcluded m the claimed arculation, the advertiser 
should ascertam, if not told by the pubhsher, what peicentage 
they represent of the entire hst. 

An important point to be considered in connection with the 
auditing of a list carrymg a matenal percentage of eapired sub- 
saiptions is how they are to be accounted for in the audit so that 
no mjustice may be done the publisher and also that the adver- 
tiser may be fully protected Is the pubhsher to be given full 
credit for them without reference to the essential fact that they 
have expired, simply because the postal regulations allow the 
pubhsher to carry them for a year, or are the number and the 
length of time for which they are unpaid to be reported ? 

It would seem important in such cases for the auditor to go 
back over the records of the publisher and detemnne the percent- 
age of renewals and the percentage of persons who permit the 
pubheation to come for one or two or three months and so on up 
to the limit of a year before directmg cancellation 
The number who cancel and pay for the fraction of the year 
durmg which the paper has been sent after expiration is also 
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valuable data Such, persons would constitute the part — the 
^■only part in fact — of the expired circulation for which the adver- 
tiser might reasonably be expected to pay without feeling that he 
was beuig mulcted 

It seems no more defensible to claim expired subscriptions as 
bona fide, when their continuance has not been requested, than 
to count as “ sold ” aU copies furnished newsdealers for sale with 
the privilege of returning unsold copies — maldng no allowance 
for the number of copies to be returned 
As stated before, this question of expired subscriptions is a 
debatable one, and it is fully reahzed that the views expressed 
here will not meet with the approval of many pubhshers conduct- 
ing their business on a strictly legitimate basis and givmg full 
value to the advertiser The opposition views would be of 
interest and should assist advertisers m reachmg a conclusion on 
this subject 

XIX Analysis or Newspaper Circulation^ 

By E G Pratt 

Whax should the special representative furnish in his soheita- 
tion to manufacturers and advertising agencies, in the way of 
dependable facts ? 

Newspapers are the expressions of difterent personalities and 
they make different appeals The agent who is in possession of 
all of the facts is enabled to make a more accuiate choice between 
newspapers to be used in any given campaign Competitive 
sohcitation places the agent today m possession of many facts, 
but they too often come m the way of a knock by one paper upon 
another, and not in a constructive way 

We all know how interdependent newspapers, billboards, paint, 
street cars and all the other local advertising media are, and, 
although the newspaper is not expected to “ close ” business for 
the paint or street-car men, yet Icnowmg his local field, he should, 
as many do, make it a part of the sohatation to impart liis 
knowledge to the advertising agenaes 

Printers’ Ink, July 2, 1914, pp. 73-74 Reprmted by permission of Printers’ 
Ink 
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Most large cities and many small towns have peculiarities 
of their own that make them react differently to the mfluence of 
local advertising They differ from the standpoint of custom, of 
dwelhng conditions, of social cleavages, of marketing problems, 
of retaihng difficulties, of consumer preferences, of geographical 
conditions, any of which, if ignored, is likely to mfluence an 
advertising campaign Following are some of the questions we 
would like to have answered 

Fust of all, how much net paid circulation ? 

It IS hard for the pubhsher, who has long misquoted his arcu- 
lation, to realize what would happen if, when buying his raw 
material, some 50 per cent of paper or presses were not delivered 
by the manufacturer It is an analogous case when the circulation 
IS not dehveied to the advertiser 

Is the circulation guaranteed ? How ? 

Is the circulation regularly audited ? By whom ? 

How much gross press run ? 

Are unsold copies returnable ? 

How much of the circulation is urban ? 

How much suburban ? 

How much street sales ? 

How much R F D ? 

We all recognize that after a certain point in a newspaper’s 
arculation has been reached, the remamder has to be “ sold.” 
For this reason it’s important to know 

How the circulation is ob tamed ? 

What percentage direct madmg, sample copies, premiums, clubbing offers, 
canvasseis, crews, boys, partial payments, coupons, gift subscriptions ? 

With what other papers and to what extent does a papei duplicate ? 

From the viewpoint ot editorial pohey, we should hke to know 

What per cent of men readers ^ 

What pel cent of women readers ? 

Is there a woman’s page — on what day is it pubhshed — does it carry 
advertising ? 

Is there a sporting page ? 

Is there a financial page ? 

Is there a society page ? 

Is there a “ want ad ” page ? 

What special fcatuies, hke a pure-food page ? 
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With regard to quality of circulation 

What amount of advertismg was earned m 1913 ? In the first six months 
of 1914 ? Amount of local display ? Amount of exclusive local display — 
department store — automobile — financial — quality shop advertismg — 
basement-sale advertising ? 

Also the amount of foreign advertising ? 

Amount of patent medicme advertismg ? 

Which days of the week, taking a typical month, carried the 
most advertismg of 

Department stores ? 

Grocery pioducts ? 

Speaalty shops ? 

Toilet goods ? 

Financial advertising ? 

Automobile and accessones ? 

Transportation compames ? 

Aie local rates same as foreign ? 

What class of advertising is refused > 

Is cash discount or agency discount paid to advertisers direct ? 

Classification of leaders, according to occupation, if possible, 
would be of help 

Charts of cities showmg rental divisions, according to whether 
the rentals are below $25 a month, between $3 5-$ 50 a month and 
over, and then give us the circulation m these exact districts 

Give a hst of the advertisers who have used the paper consist- 
ently 

Give us information regarding the purchasing capaaty of the 
reader 

Testimomals from local dealers regarding the influence of the 
newspaper to produce sales at retail stores 

The amount of advertismg which dealers have paid for as a 
result of national campaigns of the manufacturer, and what help 
is offered the manufacturer or agent to secure local dealer 
advertismg. 

Analysis of the Field 

Different cities and towns — Boston, Chicago, Toronto, Mon- 
treal, Yarmouth, Dallas, Montclair — have very distinct com- 
plexions, and so we are mterested in* 



SALES AND ADVERTISING STATISTICS 


301 


The urban and suburban population 
The trading zone 

The geographical divisions and their buying tendenaes 
The number of families — their nationalities 
Transportation hnes — the distances from other aties 
Bank deposits and clearmgs 
Country trade — number of farmers 

How strongly the competition of mail-order houses has developed 
How much the chain store has become entrenched 
The number of industnal establishments and the number of theur em- 
ployees 

Advertised products which are manufactured locally 
Where the residential districts are — the manufactunng distnct — the 
retail distnct 

The local e'?penditure m canned goods — men’s clothmg — children’s 
clothing 

Rules govermng the sale of certain preparations, for example, those con- 
tainmg alcohol 

The number of department stores — their general character 
The number of drug retailers — of grocery retailers — of hardware re- 
tailers — of auto and accessories dealers 
A list of the important ones 

Numbei of jobbers in these hnes — general character 
A hst of the promment ones 

The approximate amount of business done m each classification 
We could use to advantage a list of department stores m a city 
showing 

Name of paper pattern sold 

Those with toilet goods departments and the names of the buyers 

Grocery departments 

House furmshing departments 

Furmture departments 

Dress goods departments 

Wash goods departments 

Underwear departments 

Carpet departments 

Music departments 

Trunk departments 

Toy departments 

Shoes — men’s, women’s and children’s 
Clothing — men’s, women’s and children’s 

The department store in a city which sells the largest amount 
of‘ 

Pianos and other musical instruments — cheap — high grade 
Toilet goods — cheap — high grade. 



BUSINESS STATISTICS 


302 

Groceries — cheap — high grade 

House furnishing goods — cheap — high grade 

Furniture — cheap — high grad.e 

Carpets — cheap — high grade 

Trunks — cheap — high grade. 

Toys 

Dress goods 
Wash goods 

Underwear and hosiery — men’s • — women’s. 

Corsets 
Men’s shoes 
Women’s shoes 
Ready-to-wear dresses 
Woolens and worsteds 
Millinery 
Infants’ wear 

One publisher in New York has just concluded a canvass of 
1,000 stores in each of four lines, to determine the trade-marked 
articles demanded and the order of their sales. Another in 
Washington has worked out a comprehensive plan of cooperation 
between manufacturer and retailer, to increase the sale of goods 
advertised m this particular paper A Philadelpliia paper, through 
its promotion department, has rendered real service in its analysis 
of its city Several Chicago newspapers have made a compre- 
hensive analysis of Chicago’s population and the newspapers’ 
circulations. 


XX. What the Advertiser Pays For ^ 

By Roy W Johnson 

When the solicitor for a publication approaches the advertiser 
with reasons why his medium is entitled to a part of the appro- 
priation, he IS usually able to name a definite quantity of arcu- 
lation Quite frequently he is able to tell how much of it is m 
Kansas, or Oklahoma, or m any section of the country the adver- 
tiser may be mterested in. Probably he can tell what proportion 
of the total is in aties of the first dass, how much m cities of 
50,000 to 100,000, and so on down to the rural districts. He has 

* Pnnkrs’ Ink, February 20, 1913, pp 33-36, February 27, 1913, pp. 43-50. 
Reprinted by permission of Printers’ Ink, 
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it nicely tabulated in plain figures, and it is easy sailing because 
he is deahng with definite, concrete facts 

But when he comes to the quality of his circulation, he at once 
begms to flounder Perhaps lie shows a bunch of letters from 
subscribers praismg something the publication has said or done; 
maybe he produces a crop of claims of great results accomplished 
m some reform or other, once in a while he will demonstrate that 
10 per cent of the subscribers are doctors, 2 per cent are preachers, 
etc Occasionally he comes armed with documents signed by 
subscribers themselves, m which confession is made as to the 
amount of salary drawn by the head of the house, the make of 
bicycle ridden by the youngest brother and the player piano pur- 
chased by the rich uncle This might be useful if there was any 
way to secure similar statements from all subscnbers, and any 
means of msuring the truth of the returns, but there isn’t m all the 
various kmds of evidence presented any rehable index as to the 
real hold the pubhcation has upon all these doctors and preachers, 
etc Mrs Smith, of Smith’s Corners, may or may not possess a 
talking machme, but how much confidence has she m what this 
pubhcation has to say ? The column rule which separates adver- 
tismg from readmg matter has no magic power to transform the 
mental attitude of the person whose eye travels across it 

The sohcitor can give plenty of figures about quantity, but 
when it comes to quality he usually talks about percentages, or 
contents himself with oratory Neither is any true index to 
quahty of circulation, which is a term inclusive not only of the 
kind of people who buy the pubhcation, but of the mental attitude 
they cherish toward it. 

Yet the question as to which of two pubhcations to patronize 
often hinges upon this very question of the quahty of the circula- 
tions, and as a rule the advertiser’s only recourse is to give the 
business to the solicitor with the best hne of talk, or to judge by 
a study of the pubhcations themselves and inqmry among other 
advertisers who use them Now there is no better method of 
foohng one’s self than the system of j'udgmg the value of an 
advertismg medium by personal opmion of its contents The 
man who is manufacturmg scented soap may have a supreme 
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contempt for “slushy love stones”, and he may think the 
editonal pohcy of a paper absolutely idiotic, but what he thinks 
about it doesn’t coimt When it comes to selling soap, the only 
thing ; that counts IS what its readers think about it 

Results obtained by other adveitisers are hardly more rehable 
as a gmde A man can scarcely ask that mformation of his com- 
petitors, and the experience of those in different lines of business 
may be extremely misleading A medium which pulled big 
returns for mail-order clothing might fall down seriously when it 
came to sendmg the reader to the local dealer for shoes If the 
purchase of advertising space is ever going to be put upon a basis 
of anything like pure eflSiaency it will need a better standard of 
measurement than that 

■What is wanted is a yardstick which will measure quality We 
are requested to pay a certam rate foi the advertismg value of a 
certain publication Is it a fair rate We don’t know until we 
have measured the value it is supposed to pay for It is Kke a 
httle problem in geometry here is a rectangle which represents 
the rate We are to construct a rectangle to represent the adver- 
tismg value of the pubhcation, and if the two rectangles comcide 
(within reasonable limits, of course) it is a fair rate We have got 
the base of our advertising value rectangle m the quantity of 
circulation, but the altitude (the quality of circulation) is 
unluiown 

Take as a specific example two publications Pubhcation A has 
a circulation of 2,000,000 and a rate of $8 per line Publication B 
has a circulation of 2,000,000 and a rate of $5 per line If those 
rates are fair, there must be a big difference m the quality of the 
circulations — in the altitudes of the rectangles which represent 
the advertising values WThat the advertiser wants is some stand- 
ard of measurement besides guesswork 

He will find it, I beheve, m the cost of production of the pub- 
hcations in question — not, be it noted, the cost of either pub- 
hcation to its mdividual pubhsher, but the cost which must be 
met by any other pubhsher who would duphcate the pubhcation 
This qualification is necessary because an individual pubhsher 
might own a print shop and use the publication to take up slack 
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in his press room, or in other ways might get out the paper cheaper 
than another could 

The influence a pubhcation has with its readers — which is 
quality of circulation m other terms — is m the long run relatively 
proportionate to the cost of production of the pubhcation If an 
advertiser could get hold of a publisher’s annual balance-sheet he 
ought to be able to judge of the quality of the circulation of the 
publication to a T 

Now right here is a good place to stop and explain that tbs 
article does not mamtam that the cost of production of a pubhca- 
tion IS “ aU there is to ” the question of quality, or that the only 
tbng necessary to build up quality circulation is to blow a barrel 
of money on mk, paper and sensations What tbs article does 
maintain is tbs That there is a close rclationsbp between the 
cost of production and quality of circulation, because, pnmanly, 
the pubhsher wouldn’t spend the money unless it were necessary 
in order to get the quahty If he is spending it to get mere 
quantity, by givmg big premiums, etc , or if he is spending too 
much to get busmess, those facts will appear from a study of the 
pubhcation as outlined hereafter The publisher must take the 
cost of production mto consideration when he is fixmg bs rates, 
if he wants to be sure of bemg in busmess another year, and the 
advertiser shobd take it into consideration because it is an 
mdex to the pubhsher’s efforts to make the right land of a 
paper The cost of production is the cornerstone of an eqmtable 
adverfasmg rate and the most trustworthy gbde an advertiser 
can have to the quahty of circulation, wbch means, of course, 
that the cost of production is a trustworthy index to the fairness 
of an advertismg rate 

The old idea used to be (some advertisers cling to it even now) 
that advertising rates were based upon quantity of arculation 
only If that were true there ought to be a standard rate for the 
standard unit of measurement In other words, if the number of 
copies circulated is an eqmtable measure of the value of a pub- 
hcation, publications circulating the same number of copies 
should demand the same rate, and aU rates should be reducible 
to one fixed standard of so much per line per thousand copies 
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As a matter of fact wc don’t find anything like a “ standard 
rate ” 

The World’s Work gets four-fifths of a cent per hne pei thou- 
sand, the Saturday Evening Post gets two-fifths of a cent, Har- 
per’s Magazine gets between a cent and a quarter and a cent and a 
third. Woman’s World gets two-fiiths of a cent. Vogue gets a 
cent and a third, The Argosy gets two-fiftlis of a cent, and so on 
Among daily newspapers, the Nem York Journal gets about one- 
fourteenth of a cent, the Boston Transcript gets half a cent, 
the Chicago Tribune gets one-sixth, the San Francisco Chronicle 
gets a quarter of a cent 

So it IS evident that there is no standard, immutable rate per 
line per thousand to which all pubhcations must conform. 
Neither is it true thal the pubhsher fixes an arbitral y value upon 
the quality of his circulation per thousand (say, a value of half a 
cent a hne) and proceeds to charge at that rate for every thousand 
new subscribers he secures Qmte the contrary As the circula- 
tion increases we usually find the rate per hne per tliousand 
coming gradually down Advertising rates do not increase in 
anything hke the same proportion that circulations do 

Here is a list presented at random, including magazines, news- 
papers, class and trade journals, showing the relative rates of 
mcrease of advertising rates and circulations coveiing a period of 
ten years, taken from the pubhshers’ own statements 


Name oS pai«i 

The Automobile 

Topeka, Kan , Capital 

Lippincott’s 

Farm Tress 

Sunset 

Christian Herald (6 years) 
Interstate Grocer 
Arkansas Homestead 
American Exporter 
Cleveland Flam Dealer (6 years) 


Circulation Adv rate 

increased increased 


% % 

$00 100 

306 66f 

as None 

564 500 


SI 26 

27s 7S 

300 40 

120 33 

64 30 


It is quite true that the ratios between the increase of ciicula- 
tions and the increase of rates are not constant. That is because 
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there is so much, variation in the increases of mechanical costs, 
editorial costs, etc , as between one pubhcation and another For 
example, one paper, the Portland, Me , Express, reports an in- 
crease of 75 per cent in the advertismg rates and an increase of 
but 60 per cent in circulation But upon further exammation we 
find that the paper’s art department costs 186 per cent more than, 
ten years ago, its editorial costs have mcreased 216 per cent, 
mechanical costs 143 per cent, rent 198 per cent, and business 
department 305 per cent Yet if the advertising rates weie based 
on the circulation a 60 per cent raise would be the utmost limit 

This is exactly where the cost of production comes in The 
publisher must add enough to his advertising rates to cover any 
increased expenditure which he makes for the purpose of increas- 
ing the quality of his circulation, and the advertiser who wants 
that quality must be willing to pay for it If the advertiser is to 
consider himself well posted he cannot ignore the subject of cost 
of production 

Every advertising soliator knows how hard it is to “put 
over ” a raise in the rates The advertiser who has contentedly 
paid forty cents a line for months kicks like a brmdled heifer if 
asked to pay forty-five, even when it is easy to demonstrate that 
he is getting a 50 per cent mcrease in circulation The sohcitor 
can sit down and figure it out on a piece of paper, showing that 
the rate is actually lower per thousand than when the advertiser 
began to pay the forty cent rate, yet the latter will insist that 
forty-five cents is too much And the sohcitor has to work hard 
to save the business, simply because he hasn’t any way — except 
talk — of proving that the space is worth the new rate 

George Von Utassy, of Cosmopolitan, says “ If the magazine 
pays him it is a good investment, if it doesn’t it is not.” That is 
true without question for an advertiser who can trace results 
But such advertisers are in the minority By actual count it was 
determined that 60 per cent of the advertisers m standard maga- 
zines — advertisers like the American Telephone and Telegraph 
Company, for example — could not possibly trace any results 
from the mdmdual pubhcation Unquestionably these adver- 
tisers are satisfied with the results, but they cannot trace them. 
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Moreover, the advertiser who is only considering the use of a 
publication wants some definite indication as to whether it would 
be likely to pay him or not Likewise the advertiser who is asked 
to pay a higher rate wants the assurance that the quality of the 
circulation makes it worth the extra money As a rule, he doesn’t 
doubt the quantity 

The H K McCann Company, New York, has made a good 
start towards a system of gauging the value of farm paper space 
by something more scientific than guesswork, hearsay or solici- 
tors’ arguments Opposite the names of the various papers are 
set down the subscription prices, the quahty of print paper 
(good, fair or poor), the number of illustrations in an average 
issue, the number of people on the editorial staff, the relative 
number of pages which appeal to women, whether or not there 
is a strong personality back of the papers, and a column for 
entering an A, B, C, or D classification according to the informa- 
tion contained m the other columns It is a good start, but it is 
not complete It does not provide for all the factors which may 
go to make a given medium worth the line rate For example, a 
paper which has done a great deal of work educating dealers to 
the advantages of handhng advertised goods would get no credit 
for it, and a paper with an editorial staff of two might buy enough 
outside contributions from specialists to make it worth far more 
than the paper with a staff of half a dozen tyros. Moreover, the 
subscription pnce may be $3 a year, but if the farmer gets the 
paper handed to him as a premium with a patent corn sheller 
bought at the last county fair he cannot be rated as a three-doUar 
subscriber 

I believe that a chart can be worked out, with the cost of pro- 
duction of the pubhcation (as nearly as the advertiser can get at 
it of course) as a basis, which wdl give an approximately accu- 
rate indication as to whether the rate demanded is just or exces- 
sive or too low It may seem as if “too low” a rate were a joke, 
but it isn’t, either for the advertiser or the publisher Too low 
a rate means one of two thmp failure and discontinuance of the 
publication, or a cutting of the cost in some department which 
will pull the quahty of the circulation down to meet the rate 



SALES AND ADVERTISING STATISTICS 


309 


Advertising space is a manufactured article, and too low a price 
has an effect upon it qmte as truly as if it were dress goods or 
steel rails 

Now the factors in the cost of production of advertising space 
— newspaper as well as magazme space — which directly affect 
the quahty of circulation are the manufacturmg costs (including 
the quahty of print paper, ink, engravings, etc ), editoiial costs 
(including the salaries of staff men, the cost of contributed 
articles, regular dejiartments and features, telegraph, telephone 
and Associated Press service), art department costs (mcluding 
staff artists, photographers, free lance aitists under contract, 
etc ), and a general “ overhead ” cost (which embraces the per- 
sonahty back of tlie pubhcation, and the espenses of manage- 
ment and direction of policy) The factors which influence quality 
indirectly are the costs of the arculation department (the relation 
between the income from subscriptions and the money spent to 
get them) and the cost of extra services, such as dealer coopera- 
tion campaigns and the hke conducted for the purpose of direct- 
ing the consumer to a place where the goods are on sale All the 
various systematic attempts to promote the sale of advertised 
goods in distinction from unadvertised goods belong in the last 
classification 

It may seem strange to talk of the cost as a measure of editorial 
strength or personality, but it is the only term I could find which 
would come anywhere near indicating what I want to express — 
the effort the publisher is putting forth to get and hold circulation 
of a particular grade Furthermore, it is a term which can be 
used recipiocally, by the advertiser to judge quahty and by the 
pubhsher to demonstrate quality For example, the publisher 
who can show that the cost of gettmg subscribers is substantially 
less than the income received from subsciiptions — m otlier words 
a high net price for subscnptions — can thereby demonstrate a 
high percentage of renewals, while a low net price for subscrip- 
tions indicates an effort to drag them in “ anyhow ” Publishers 
themselves are beginning to appreaate this fact and to use it 
A D Porter, publisher of Tke Rousemfe, says in a recent booklet 
on circulation. “ The pubhsher who accepts a very low net price 
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for subscriptions universally gets a very low percentage of re- 
newals at the end of the year, whereas the publisher who gels a 
high net price in his subscription endeavors almost universally 
obtains a correspondingly high percentage of renewals ” 

The table herewith is prepared by way of graphic illustration 
of the land of analysts I believe can be worked out “ A,” “ B ” 
and “ C ” are three pubhcations which regularly carry the 
advertising of household goods, clothes and foods The figures in 
the columns above are giades which represent variations above 
and below the average quahty for pubhcations in the same class 
I have arbitrarily chosen “ 50 ” to represent that average quality 
m each of the divisions By “ average quality ” I mean that 
quahty of paper, illustrations and the rest which represents 
ordmary practice. In other words, average quality is based upon 
a manufacturing cost which cannot be lowered without cheapen- 
ing the medium unless the average is puUed up by added cost 
somewhere else. 



For example, the ordmary print paper for standard magazines 
costs three and a half cents a pound That may be regarded as 
standard, and represented by 50 Publications A and B are thus 
graded Publication C is prmted on a cheaper grade, and can be 
rated only at 30 

When we come to illustrations, publisher A spends a good deal 
extra for timely illustrations, runs more illustrations than are 
absolutely necessary, uses every new mvention in the way of 
reproduction, etc Pubhsher B is qmte up to normal in that 
respect, while publisher C gets along with as few cuts as possible 
The column headed “Art Work ” refers to the quahty of work 
which goes into cover designs and illustration of articles, etc A 
publisher who pays for the work of artists of the first rank 
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increases the quality of his circulation, and should be credited 
with it Since the personal taste of the advertiser is no fair test 
of artistic appeal, the cost of manufacture is the only safe guide 
If the pubhsher is paying too much foi art work the chart will 
show it before we get through Pubhshers A and E are up to the 
average C, as is to be e:q)ected from the preceding columns, lags 
a long way belund 

By “ Editorial Policy ” I mean the purpose or lack of purpose 
of the pubhcation Does it stand for anythmg in particular, or 
does it swing with every ebb of pubHc fancy ? Does it “ speak 
out in meeting,” or does it carefully avoid the expression of any 
opinion on less than both sides of a question ? Cost of production 
IS the basis here, too, for editors with a real purpose and the ability 
to carry it out costs money Melville W Stone, general manager 
of the Associated Press, said at the Puhtzer hearmg that he under- 
stood that W E. Hearst paid Arthur Brisbane $72,000 a year 
Yet $5,000 would hire a man who could fill just as much space as 
Brisbane does and not hurt anybody’s feehngs 

It is obvious that no pubhcation can get contributors of high 
quahty without pa3dng for them, and the disposition to go after 
contributions of authoritative character is the basis for the ratings 
in this cqlumn. “ Contributions ” are not to be confused with 
“ Features ” or “ Departments,” however. 

A “ Feature,” according to this chart, is a series of discussions 
on the same subject or alhed subjects of popular interest, like 
Mark Sullivan’s pages on Congressional affairs in CoUiefs, or the 
“ Who’s Who and Why ” of the Saturday Evemng Post A 
“ Department ” is the famihar question-and-answer bureau, in 
which information is the prime reqmsite and which neither owes 
its influence to the pecuhar literary personahty of the writer nor 
champions any reform, political, hygiemc or moral The moment 
a department begins to preach or develop a literary flavor it 
becomes a feature 

Now the reason features and departments must not be lumped 
with contributions is because all publications do not have them 
Undoubtedly Samuel G Blythe adds to the value of the Post as 
an advertising medium, and “ Who’s Who and Why ” should 
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justly raise the Fast's average, but it should not be allowed to 
pull down the average of Leslie’s, for example Suppose a pub- 
lication has one very strong feature, and a great lot of very cheap 
contributions, while another pubhcation has a first-class hst of 
contributors and no features at all It is entirely fair to allow the 
stiong feature to pull the average of the first pubhcation up, but 
it should not be allowed to pull that of the second publication 
down For it has nothing whatever to do with the second pub- 
lication Therefore I have listed features and departments 
separately, and only where they exist is any entry made in their 
columns 

“ Personality ” is a difficult thing to define, yet it must not be 
left out of the list It is what Mr Stone referred to when he said 
that the value of Mr Pulitzer’s services to the New York World 
would be undervalued at $100,000 a yeai It manifests itself in 
the sort of activities Mr Hearst engages m wholly apart from the 
actual conduct of a newspaper or a magazine When the Outlook 
engages Theodore Roosevelt it gets sometliing the value of which 
IS not to be measured by the amount of space he fills nor what he 
says in it If you were to buy the Louisville Courier-Journal you 
would want to deduct handsomely from the gross busmess to 
account for the loss to the paper of Henry Watterson Per- 
sonahty is that quahty in some person known to be connected 
with a pubhcation which causes the pubhc to have more con- 
fidence in that publication Mr Pulitzer bought a decrepit 
newspaper from Jay Gould and made it one of the best paying 
propositions in New York largely through personahty — by mak- 
ing the people understand that he was fighting their battles 

It happens to be possible to express the entries in the next 
column by percentages The Post Office requires the leceipt of 
at least 50 per cent of the subscription pnee from each subscriber, 
and fifty happens to be the number of pomts adopted to signify 
the ordmary average So the percentage of the net subscription 
price received by the pubhsher is a proper entry 

The headmg “ Extra Service ” covers factors in the building of 
readers’ confidence which are not mcluded under any other 
heading For example, Good Housekeeping’s dealer campaign and 
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guaranteed goods departments would come under this head, as 
also Colher’s dealer circulars and advertismg of the Westfield 
laboratory tests The Curtis Pubhshmg Company’s investiga- 
tions among dealers would belong here, as also the dealer htera- 
ture issued by the Orange-Judd Company But, as is the case 
with features and departments, the lack of any such activity on 
the part of a pubhsher should not be allowed to puU his average 
down It naturally raises the quality of Good Housekeeping's 
circulation because it has adopted certam additional services to 
advertisers, but it does not lower the quality of the circulation of 
The Century because the latter does not do so 
Hence, m computing the averages of each of the three publica- 
tions, we divide by the number of columns in which entries are 
actually made in the case of Publication A, by 9, in the case of 
Publication B, by 7, and for Pubhcation C, by 8 In the last 
column we set the rates per line pei thousand, and are able to 
compare them in relation to the quahty “Averages ” we have 
worked out We find that if Publication A is a good buy at half a 
cent, Pubhcation B is not qmte so good at 3/7 of a cent, and 
Pubhcation C is low value at 2/5 of a cent 
The above is a very brief outline of the system Of course, it 
goes without saying that different charts must be prepared for 
standard magazines, newspapers, class and trade papers. 

XXI Recoed oe Advertising Results ^ 

By Thomas P Combtokd 

Advertising as a modem method of promoting business is 
recognized and employed by the progressive merchant of today in 
every commercial hne Yet when it is appreciated that in aU 
advertising, no matter how well prepared or managed, there is 
always that element of uncertainty of results, and that hundreds 
of merchants of today are advertismg extensively on the plan that 
advertising ends with the preparation of copy, getting it into 
print and paying the monthly bills without question, when pre- 

^ System, July, 1909, pp 92-94. Reprinted by penmsaon 'of System Rlns- 
trations of forms are omitted 
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sented — it is little wonder that many merchants cannot under- 
stand where the money goes 

I doubt if one could find a successful merchant sending a sales- 
man out to sell his goods with an unlimited expense account, yet 
he freely invests money m advertising and never goes to the root 
of the question — why it did or did not pay Beyond a doubt, 
he knows the salesman in his employ who is selling the most 
goods, is it not just as important that he should know what his 
salesman on paper is doing m the way of results ? 

He should know the amount of space used each day in each 
paper, its costs and results He should know what papers reach 
the class of people he caters to and the style of advertising that 
best appeals to that class He should know what the advertising 
of each department is costing in proportion to the sales, what 
percentage of gross sales, competition, local conditions and so on, 
warrant m advertising This is particularly important in a depart- 
ment store, as many departments demand more advertising than 
others 

In order to have such information at hand, a system of some 
kind is necessary From my personal experience, I believe a card 
system fully answering this purpose is one I originally devised 
for a department store yet is apphcable to any sized store with 
one or one hundred departments Three different cards 5x8 
inches in size are used in keepmg the records essential to the 
business 

First is kept a record of each paper or medium contracted with 
for advertising This shows the date the contiact is made, date 
of expiration, amount of contract, late and conditions One 
card will answer the purpose of an average-sized department 
store for one year Yet this card need not be confined to a 
newspaper Various advertismg, such as “ Bdlboards ” and 
“ Programs,” may be hsted here 

To keep a record of the advertising used in each paper each 
month, another card is used The day’s advertismg is accu- 
rately measured and entered daily. On this card is designated, 
by a letter assigned to each department, the various departments 
advertised on each day. 
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Upon receipt of a bill from the paper, each day’s advertising, 
the total amount and the cost for the month, is easily checked up. 
At the bottom of the second form, we carry from month to month 
the amount of space to be used before the contract expires as 
in May we used 3,000 hnes, hence we had a balance of 9,000 to 
be used before February i, 1908, the date the contract expires. 

A separate record for each department advertised is also kept 
For instance, the dress goods department, known as Department 
A, was advertised on a certain date Thus the space devoted to 
dress goods is measured and charged to dress goods When 
advertisements are of similar size, it is not necessary to measure 
in detail those in each paper The adverhsmg of each depait- 
ment is recorded In case it is desired to key each advei tisement 
for space used, a record is kept of that 
The space occupied by the name plate of the firm, by general 
store news and so on, is not measured in each day’s advertise- 
ments, nor is an individual record necessary to take care of tlus 
matter It must necessarily equal the difierence between tlie cost 
of the total departments advertising and the total expense 
Hence, when inventory is taken this amount is easily ascertained 
I find this the best method for handhng tlie records, for if 
fifteen to forty departments are advertised at one time, it is 
dif&cult to measure each department’s space accurately enough 
to have the sum balance with the over-all measurement, the 
difference is regulated m this way, with considerable time saved, 
and the result is the same 

On tlie tliud card is also recorded the actual cost of each 
advertisement, the amount of sales, the percentage of sales and 
the exact amount that aU advertising for that department is 
costing One copy of each advertisement is pasted in a laige 
sciap book and dated It is not necessary to keep a file of each 
paper, for if the amount on the card varies fiom the newspapers’ 
record, back numbers are obtainable (01 the files m the newspaper 
office can be consulted if necessary) 

A record of cuts held or returned by the papeis may be kept on 
a paper slip pasted near that cut in the scrap book. As cuts are 
returned, diey are carefully checked off. 
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In houses having an advertising department a detailed report 
of the total expenses is given the bookkeeping department 
monthly, or annually, as desired, yet all records, details, checkmg 
of bills and so on should be left to the advertising department for 
pioper handhng 

I believe this a most practical, simple and effective system A 
small fihng cabinet wiU hold 1,200 cards, enough for six years’ 
woik in a large department store, and all desired information 
concerning the advertising is accessible at any time, 

XXII Testing Copy and Mediums ^ 

In a New York mail ordei house a certain letter asking for a 
renewal of busmess is a j oke among the advertismg men Written 
by a minoi clerk yeais ago when the house was young, the letter 
lacks form It is crude — almost clumsy The head of the firm 
has ordered it destroyed a score of times and his experts have 
substituted letters which the office agiees are far better than 
“ old go-and-get-’em ” But when tests are made the ridiculed 
letter gets the business and leaves up-to-date copy far in the rear 
So with advertising copy “ If it goes, it goes ” The criticism 
of experts is a good thing, but results and not theories are 
demanded The average shows The public is the court of last 
resort m judging an advertisement The court will not be 
influenced and will not be flattered But unhke other incor- 
ruptible courts, it will mdicate to the dever pleader its future 
decision 

Straws show the way the wind blows and tests teU how copy 
will go. The shrewd advertiser of today, before beghming a 
campaign, makes three important tests He has the public pass 
judgment (i) on his copy, (2) on the mediums in which the copy 
is placed and (3) on the field in which the mediums circulate 
After copy is approved, it ought to be put out on trial. It should 
be keyed and the results carefully checked 
A method effectively used by some big advertisers is to try copy 
for a general campaign in a metropohtan daily, a small town news- 
1 Bow to Write AdverPMements tltai SeU, pp Reprinted by permission 

of A. W Shaw Company, JUustrations of forms are omitted. 
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paper, a farm, trade or class publication, various standard maga- 
zines and a woman’s journal The copy is exchanged from pub- 
lication to publication and perhaps mseited several times in the 
same magazine By keeping count of rephes and sales it is easy 
to find which advertisement is consistently strongest Some 
firms and agencies have kept records of this sort for years They 
know accurately before they start a campaign what pieces of 
copy “ take ” and what mediums bring the best returns on their 
offer The advertismg manager also has before hnn at the 
beginning of each test certain theoretical figuies which indicate 
the number of returns he should receive from mediums and cir- 
cularizing schemes with which he has had long experience If his 
best copy m his best mediums falls below this theoretical stand- 
ard he knows that he must locate “ copy trouble ” before the 
campaign may be staged 

How to Make Tests for the Pieces of Copy that Will Pull Best 

Testing copy marks the line between the gambler and the 
investor in advertising. Testing with sufficient ingenuity settles 
all office doubts about the worth and method of any scheme of 
publicity Not only is the test conclusive as to the pulhng power 
of alternative pieces of copy, but it frequently shows the adver- 
tiser the amount of space to use to get the best percentage of 
returns In Cinannati a test showed a manufacturer that a 
certam single column advertisement secured him results as good 
as his page copy in the same mediums The difference in cost 
turned a losing venture into a paying one. 

Trial heats will in the average show the winnei of the race 
After tests are made and checked, the advertisement which brings 
the most busmess is strengthened by inserting the selling points 
developed by less successful copy and the follow-up correspond- 
ence. The advertiser is now ready for perhaps a final test and 
then the campaign 

There are advertising managers who would “ fire ” a man for 
running one piece of copy twice, and there are two-mch advertise- 
ments that have run unchanged for ten years, buildmg fortunes 
of seven figures 
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The copy test is hardly less valuable m one case than in the 
other — indeed it alone can deade whether old or new copy is 
best. It assists no less m perfecting circular letters, booklets and 
dodgers than in planning a “ repeat ” advertisement for $5-a-lme 
^ace 

After many tests on an annual campaign, an implement man 
in a county seat town m Kansas perfected a seasonable circular 
letter that brought business beyond his fondest hopes 
“ Must I go through this thmg again next season to avoid 
repeatmg the same letter to my old customers ? ” piotested the 
vehicle man “ Must I agam lose tune during my business har- 
vest ? Where is this test idea gomg to end ? ” 

He took down his circulai-lettei file and compared the various 
test pieces of copy Soon he felt that in two clever paragraphs lay 
the magic appeal A smgle test proved this true 
Year after year these two paragraphs of strong appeal mas- 
querade before the farmers of that county under the make-up of 
a brand new personal letter And newly worded, the tested 
appeal has never grown stale or failed to get the business 
Havmg built pubUcly approved copy, the general or local 
advertiser must stdl determme what territory, classes of mediums 
and what individual periodicals or other distribution he will 
adopt The experienced advertiser has a list of publications with 
low rates but limited circulations which pull in constant ratios to 
the national mediums Advertisements are placed in these 
mediums during the copy test and the results are checked for 
territory and classes of circulation as well as for copy 
Testing an advertisement presupposes a way to identify the 
returns. Here is the crux of the difiSculty in thousands of adver- 
tising departments Some of the biggest advertisers in the world 
are “ gomg it blind ” on the strength of good luck. Thousands of 
smaller advertisers are foUowmg their example These men have 
been unable to contrive ways to key their advertismg for test, 
but m most Imes mgenuity and analytical ability wiU go far 
toward devising helpful tests./ 
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Standard and Novd Ways of Keying Your Vanous Pteces 
of Advertising Copy 

A great Chicago department store frequently tests its advertis- 
ing methods by moving to an obscure comer of the room the cloak 
or gown which has been given pubhaty The casual shopper 
passes it by The customer who has been attracted by the adver- 
tismg asks where tlie article is to be found Count is kept of 
inquiries 

In preparing to market a hne by a new national campaign to 
dealers and consumers, one manufacturer got records for months 
back, from dealers in typical aties where the article had been sold 
He then tested the new copy in the local newspapers and two 
especially strong national mediu m s well represented in these 
cities The dealers cooperated by recording sales The net 
increase m business, when compared with the advertising expend- 
itures, showed such possibilities that the manufacturer went into 
the campaign with confidence 

Anythmg which unlocks the results of advertismg is a key to 
the campaign The ordinary methods are the coupon — of 
various styles and shapes — identifying the medium by the type, 
also by the paper, and the varymg departments, street numbers 
or names and initials included in the addresses The correct 
address should never be used, as it is constantly bringing mad not 
due to any advertisement. 

If this keying is crudely done, the reader is annoyed over having 
his scalp hung at an mquisitive advertismg man’s belt The 
cleverest key is one which develops unavoidably when the 
purchaser asks for the goods 

Advertising to do a certain thing at a certain time, such as 
holdmg an “ hour sale,” has been found an effective key for the 
local merchant’s advertisement A watch company keeps trade 
of its advertisements by nammg certam of its watches In one 
town a certam piece of goods is called a business man’s watch, hi 
another it is a railroad man’s watch, in another it is a farmer’s 
watch The local stores handlmg the goods are an effective key for 
the local merchant’s advertisement. A shoe mcuaufactuimg house, 
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which sells direct to the consumer, in one pubhcation calls its 
free pamphlet How to Make Tour Feet Glad, m another, the 
same book is named Happy Feet A clothing manufacturer uses 
a style number for hrs key In style 345, the 34 indicates the 
style and the 5 is the key to the advertisement 
World-Wide dealers m fountain pens and in toilet preparations 
distributed through retailers, acknowledge mabihty to trace 
actual sales, but successfully “meter” the strength of copy, 
mediums and trade territories by local demand as reported by 
dealers and field men, and by the proportionate number of 
requests received for various advertised booklets, sample pack- 
ages and the hke 

Where the product represents a large expenditure, as in the 
automobile field, sales should be checked back to the decisive 
copy, mediums and follow-up Even in the case of smaller 
articles keen advertisers often go to great lengths m coirespond- 
ence and personal field work to know exactly where busmess 
onginates and how the advertising checks out Although an 
absolute check may not be made, these long-time records of 
comparative efficiency are very valuable 

Maktng the Campaign Measure Up to Test 
That advertismg test is most instructive which has most closely 
followed every conditidn you will meet in your actual campaign 
A mail order house which sells Panama hats became converted 
to the idea of testmg advertisements Copy having been tried in 
various mediums with success, a national campaign was inaugu- 
rated but with discouragmg results 
The hatters were ready to resume their hit-or-miss style of 
publicity when an advertising “ doctor ” pomted out their recent 
error The tests had been conducted in the sprmg and early sum- 
mer when the demand for straw hats was keen The campaign 
had been run into midsummer, when most men had secured the 
article advertised Apparently the season was too limited to 
permit both test and campaign in one year 
The followmg year the tests were begun early Orders and 
inquiries were few but indicated the relative strength of various 
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copy, sections and mediums When the campaign was launched 
in the sprmg and early summer, the magazmes which had earlier 
done the best work contmued their lead — and the shop worked 
overtime 

In the long run, tests on both mquines and orders aie sure to 
develop helpful ratios to the actual campaign in similar territory 
and with similar or identical copy and mediums Single tests or 
records covering short penods, however, must be considered in the 
hght of varying conditions 

How to Gumd Against Features that May Make an 
AdDerhs%ng Test Deceftm 

Certain newspapers will produce mail order results on days of 
light store advertismg far out of proportion to othei days in the 
week Position of copy, whether well prmted, the amount of 
space, the strength of competing advertisements, must all be con- 
sidered In some businesses a record of advertismg for several 
years proves that the proposition “ pulls ” best in most mediums 
when first advertised, and that “ the cost per order advances as 
the advertismg is continued before that same body of readers, 
regardless of whether the copy is changed or not ” Contmued 
returns on some one-time propositions keep up best m mediums 
which change the mass of their readers from season to season 

The local merchant must investigate neighborhood conditions 
and can determine by test the best time for his advertisement to 
appear The druggist who distributes his advertising at the curb 
side m the waitmg buggies of his farmer prospects may not get 
attention until the Saturday mght dnve home, while the clever 
merchant, who reaches his farmers Friday with announcements of 
his Saturday or “ First Monday ” sale, has acted at the right 
time Ramy seasons make the farmer read Local seasons, 
celebrations and calamities make differences between test and 
campaign Every condition which affects interest or buying 
power marks on the record of your advertisement. A sure way 
to avoid disappointment is to test under less favorable conditions, 
and, having found a plan which wiU balance the cost or clear a 
profit here, to make the most of it at once. 
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The personal temptation to vary conditions between test and 
campaign must be curbed An enthusiastic Northwestern jobber 
secured a hst of ten thousand names The advertising man urged 
a test on five himdred or a thousand names, but the jobber, m his 
enthusiasm over the cleverness of the copy, ordered the entire 
campaign out under two cent postage 
Withm fifteen days, more than one-eighth of the letters had 
come back unclaimed The hst was stale Moreover, a serious 
mistake had been made in the booklet which went with the letter 
A test would have eliminated both these losses 
In another case the same jobber carefully tested out fifteen 
hundred high-grade names on fine stationery under two cent 
postage, only to mail the main campaign under the green stamp 
at a loss Comparative tests under one and two cent postage 
would have told the story Dissimilar conditions only made the 
test misleading. 

An Eastern manufacturer recently laimched a seasonable dealer 
campaign after makmg workmanhke tests of seven different 
styles of copy One set of commercial literature had scored profit- 
able returns (3! per cent) on a very difficult sale At once the full 
campaign was put out carrying these pieces of copy, but delay 
in making up the returns on the tests had brought the season 
almost to an end before the full supply of hterature came from 
the press, and the campaign proved a failure 
Accuracy and dispatch are the essentials of campaigmng by 
test 


Keeping Reference Records and Specimen Advertisements 
Center in one lesponsible and efficient person the full respon- 
sibihty for accurate records and files of your advertismg, its cost 
and Its returns 

An adroit business man, who has built bis success upon advertis- 
ing, charges a worse error agamst his auditor for losmg a smgle 
count in an advertismg test, than he might for droppmg a signifi- 
cant cipher m the ledger This man has found that m his business 
a skillful test will average within from 8 to 15 per cent of cam- 
paign profits. Failure to count an order, or a few unidentified 
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inquiries, might lead him to discard winning copy — the seed from 
which sales spring. 

One of the chief assets of this advertiser is his record of past 
lesults The man who believes that he can keep such results in 
his head, or who glances through the mail, “ estimates ” the 
strength of various tests and selects mediums by opinion, is 
deliberately drammg profits mto loss 

Often an advertismg man must assert himself in the most 
deaded way to establish and maintain a genuine testing and 
record system in the of&ce routine A division advertising 
manager who had worked out tested copy and follow-up htera- 
ture was called to the New York office recently to accoxmt lor 
lagging busmess The charge was that his copy was bad He 
drew from his pocket a record card and proved that in three sepa- 
rate tests the copy had proved itself high-grade “ How about 
returns now ? ” was the general manager's question “ That I 
cannot say without getting up-to-date records from the corre- 
sponding department,” said the advertising man, “ but I have 
seen a large number of coupons and miscellaneous inqmries in the 
mail from day to day ” 

The advertismg manager returned to the branch office, went 
into the follow-up division and found that an average of forty 
mquiries per day on a $22 50 proposition were being allowed to 
grow stale for perfunctory follow-up at three weeks intervals, 
through the carelessness of subordinates and poor stock keeping 
on the follow-up literature The desk drawers in the department 
were crammed with uncared for woik of this sort because no 
proper head kept tight rein and demanded records every day 

In another instance an advertismg manager was working to 
convmce an employer prejudiced agamst his pubhaty Orders 
and mquiries came m well but envelopes bearing the street or 
department “ keys ” were often thrown mto the waste basket by 
a careless letter opener and by stenographers to whom the corre- 
spondence had been given before it was properly checked up 
The advertising man was perpetually runnmg a race with the 
colored porter to keep the keyed envelopes from the fames 
Checking returns at the cashier’s desk would have eliminated this 
element of doubt from the busmess 
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While these are extreme examples, it is nevertheless true that 
the machinery of tests, records and follow-up is the most valuable 
a pd the most abused machineiy m many businesses, and that it 
merits no less care than the actual disbursement of funds 

The willingness to keep records often is hampered by lack of 
system One Chicago man, findmg that the ordinary scrap books 
were not large enough for his purpose, secured the largest size 
loose-leaf invoice books The advertisements weie pasted on 
manila sheets and kept until out of date Then they were removed 
from the covers, tied up and stored in a confidential file in the 
vault To each advertisement is attached a printed slip showing 
the total sales and mquiries traced to the copy, the medium in 
which it appeared and the number of times it ran Another sheet 
shows in detail the cost of the advertisement proportioned among 
the various departments of the store 

This plan of fihng returns on advertisements with the copy is 
cumbersome One system which has worked out with much suc- 
cess is the result of development during the past four years The 
advertiser has written and placed advertisements of all sizes on a 
dozen different propositions and also circular letters and com- 
mercial hterature on various offers Every advertisement carries 
at the bottom a nmnber m five point type Every piece of com- 
meraal literature also carries a number, and every arcular letter 
has at the bottom, following the stenographer’s initials, a similat 
key. This not merely identifies every proposition, but affords a 
basis for fihng, notmg results upon and re-ordering or following 
through every piece of copy which the department handles 
Periodical copy is numbered from one up, in five different groups, 
identified by the letters A, B, C, D, E, as A25, B26 The letter 
indicates the proposition the copy covers Specimens are filed 
numerically in folders, one for eadi class letter Three copies of 
each advertisement are usually put in so that there are extra 
copies at need They are not pasted Folder contents are trans- 
ferred from the vertical desk file to the vault every year, so that 
the folders are never cumbersome 

Circular letters and commeraal literature on different proposi- 
tions are filed in the same way imiier subsequent letters of the 



SALES AND ADVERTISING STATISTICS 325 

alphabet The letter and number at the top of any record card 
identifies the advertisement and mdicates at a glance what kind 
it is and on what class of goods In ordering a new run of a 
standard circular letter, or applying to the stock room for a supply, 
aU that is necessary is to give the letter and key number of the 
circular wanted This system also facilitates stock keeping and 
the perpetual inventory which enables the advertising man to use 
up arculars while they possess selling value 
The cut, drawing and photograph cabmets are arranged in the 
same way by letter and key number, showing the relation of every 
cut to the advertismg campaign and speamen file 

How to Plan Your Next Campaign by Past Averages 
Advertising records properly kept are the military maps of the 
country fought over last year and again to be the scene of the 
campaign They may be used m scores of ways, they indicate 
the relative value of first and thud class postage, of personal 
and circular letters, of printed matter of different kmds, with 
illustrations of various sizes and positions, of sales schemes, 
coupons, and every selling device put to test They show the 
best seasons, and in one mstance prompted enlarging an ordi- 
nary half page into three full pages with proportional profit each 
spring and fall 

What Records of Advertising Tests and Campaigns Can 
be Made to Show 

Nearly half a nuUion dollars was spent last spring by a mail 
order concern for colored mserts in its catalogues This expenditure 
is based chiefly on one season’s experience with colored illustra- 
tions During that season colored illustrations m connection 
with revised and strengthened copy showed a good mcrease m 
business over the previous year 
Perhaps it was the colors that brought business — ■ perhaps the 
new copy, perhaps other and unconsidered factors It would 
have been easy to test out m adjacent counties two circulars 
identical except for the use of colors, but no test seems to have 
been made Another mail order concern does not use coloied 
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illustrations to nearly so great an extent, considering it better, 
wherever possible, to rely on inquiries for actual samples that will 
show texture 

Opinions — but no tests Progress for both — through good 
luck and the great virgin field of American purchasers 
Advertising success cannot be developed in this way Eveiy 
general advertiser and every local merchant owe it to the business 
to set aside sufficient money to keep a record of advertising 
experiments and experiences 

Having kept a file of advertising specimens and a record 01 
costs, inquiries, follow-up costs, orders and profits, and so keyed 
the advertising as to distiaguish the different pieces of copy and 
different mediums as completely as clerical expense makes advis- 
able, the advertiser can turn to his records and map out the next 
campaign with almost the same certamty that he plans foi a new 
bmldmg or employs and trains help Of the many vital business 
facts so developed, the following are only a few 
“ On my proposition logical copy with well authenticated testi- 
monials sells to men, but a woman wants the name of some one 
in her town to whom she can go for personal testimony ” 

“ Only seventeen mediums out of a list of thirty-seven maga- 
zmes and newspapers proved profitable for me Newspaper 
inquiries come cheaper but seem to include more curiosity seekers, 
as the cost of orders runs higher ” 

This advertisei went to great lengths to trace down every 
inquiry and order to its proper advertisement and medium, even 
where this meant hours of work and letter writing to ciedit an 
advertisement that had appeared years before Now, however, 
he knows to a penny just what inquiries and orders to date have 
cost him m every medium, and not only what pieces of copy to 
repeat, but what arcular letters he can send each new prospect, 
m what mediums he shall re-order space, what mediums he must 
cancel entirely and what mediums may possibly pay him after 
holding out his advertisement several months until tardy returns 
catdh up with space cost 

This advertiser msists that his first advertisements pay best 
and that thereafter he sells at gradually increasing cost So 
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records will show the relative value, to your business, of news- 
papers, news-stand arculation, magazines that renew constantly 
and magazines that constantly reach new readers. 

As the new campaign is to be opened, therefore, study and 
tabulate the results of past campaigns m a way to develop the 
efficiency of diflerent appeals, different pieces of copy, different 
styles of illustration, different sizes, different shapes and positions, 
blind versus signed advertismg and any pubhaty question that 
puzzles you 

The success of one advertismg agency is admittedly based on 
the amount of evidence accumulated as to copy, seasons, pros- 
pects, fields and publications This agency can closely forecast 
what reception will be accorded an advertismg campaign The 
proportions between mediums used for testmg and mediums 
used m makmg the final appeal have been so carefully worked 
out that results are not a matter of conjecture, but may almost be 
written ahead 

Store advertising cannot so easily be put on a ledger basis, but 
last year’s advertismg specimens and records wdl suggest to the 
storekeeper what to buy this year, what will be tlie most popular 
as well as how best to describe and illustrate it, what mediums 
and sales schemes are most valuable and what sections will 
produce the most trade or need the most effort. 

A Southern department store advertiser has a daily sheet on 
which are tabulated for today, and for the corresponding week- 
day last year, the sales income and the advertismg expense of each 
store section This record enables him to develop each department 
as it shows seasonable chances of profit 

A clothing store has a special ruled form which the advertismg 
manager keeps under the glass top of his desk This form shows 
the condition of stock and the amount of busmess done every day 
for the past year There is also room on the form for notes regard- 
mg weather or other unusual circumstances When planning 
publicity, the advertisement water looks over his chart He sees, 
for mstance, that busmess m the men’s fumishmgs is not up to 
the standard maintained on the same day of other years He calls 
the department manager 
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Reference to the manager’s detailed charts shows that a certain 
style of hat rs not moving as rapidly as it ought As a result, 
copy IS concentrated on that hne, prices are cut if need be and the 
department is cleared of its dead wood before the oppoitumty 
shps away In this manner, day by day and year by year the 
business of each department is steadied and graded upward with 
a mimmum of false steps 

Experience is the final word in advertismg The expert adver- 
tising man gets it — gets it on paper — and handles it with open 
eyes, hke a ledger-sheet, on the basis only of what his advertising 
produces. 

XXIII How Keveb Returns May Throw Light 
ON Mediums and Copy ^ 

By Grawon B Peeeins 

Mixed with brains, a ke)dng system is about the best assistant 
any manager of a national or territorial campaign can tie up to 
But with the brains left out, the same system becomes a false 
counseloi of the worst kmd 

Nine times out of ten, the last analysis shows that keyed 
returns, mtelligently interpreted, afford the most conclusive test 
of the comparative values of mdividual pieces of copy or of 
individual mediums 

There are a few large, highly organized houses whose whole 
system of distribution is so closely held in hand that results from 
advertising can be directly traced B ut for the maj ority of adver- 
tisers, a complicated distribution, part to jobbers, part to large 
retailers, makes any test along this hne ail but hopeless Jobbing 
terntories overlap, purchasmg for one field is done in another and 
remote one, and the whole process is so interwoven that it is 
usually impossible to say that because direct sales to Indianapohs 
are heavy, advertising there is paying well, or that because 
similar sales to Los Angeles are weak, the ultimate consumer 
in southern California is not bemg properly reached by the 
pubheity 

^ Brtnters’ Ink, May S2, 1913, pp 3-8 Repnnted by permission of Printers’ 
Ink 
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For example, in a certam campaign the books showed an 
astounding stimulation of sales m Providence, far beyond any- 
thmg which could be expected to result from the advertising But 
with the same campaign runnmg m Boston, results were unduly 
slow Boston being by far the larger jobbmg center for that trade, 
the obvious inference would be that the campaign m Boston was 
ill-planned But it developed that one of the biggest Boston 
retailers did all his buymg from a Providence store, while Boston 
was by far his largest outlet 

Again, the direct sales to a big Ohio city stopped almost simul- 
taneously with the opening of the advertismg campaign there 
On the surface, the campaign had proven disastrous, but investi- 
gation showed that the only jobber who had hitherto bought 
direct had begun to buy m combmation with a jobber in a neigh- 
boring aty So the details of an advertising campaign cannot 
always be studied from the pages of a ledger 
But wherever any number of direct mquiries arise from advei- 
tismg, or wherever the proposition can be adjusted so as to intro- 
duce that factor into the campaign, an excellent gmde to the 
comparative pulling power of copy and mediums is at hand, 
worthy of the very closest study The tests thus furmshed are 
not and, except m the cases of purely mail-order advertisements, 
cannot be conclusive in themselves, but they do furnish the best 
smgle due that the advertismg manager can usually obtain 
Ih my own work I have rarely known the number of mquiries, 
not traceable to their sources, to exceed 4 or 5 per cent of the 
total and, even without askmg for postage to be enclosed, I have 
not found that enough of the requests were aroused purely by 
curiosity to affect seriously the accuracy of the tests 
In fact, with a sample or booklet offer placed at the end of an 
advertisement, with no spedal display to draw attention, it seems 
fair to assume that very few wiU notice the offer who have not 
already been mterested enough in the proposition to read through 
the body of the advertisement 

That keyed returns are directly in proportion to the selhng 
power of an advertisement would be hard to prove. Surely it 
would be equally hard to disprove. Personally, I have always 
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felt that, between two advertisements m which the sample offer 
was sensibly the same and equally pronunent, the one which 
produced the greatest number of mqumes was certamly the one 
which had attracted the more attention and aroused the more 
interest, and that its greater sales effect could be assumed 
therefrom 

This refers solely to kejdng used to differentiate between two 
pieces of copy mserted in the same list of mediums W ere the test 
made on msertions in one magazme or only a few newspapers I 
should place less rehance on them, as too many factors, such as 
position, appearance on an unfavorable day, etc , might affect the 
results. But with insertion in a reasonably large hst, the law of 
averages comes into play to permit an accurate comparison 

Also, this does not refer to keymg to test the comparative 
values of two or more different periodicals 

Usually I key every important advertisement and keep a close 
daily record of returns therefrom So far as possible, the offers 
for samples, booklets, etc , in a given series are kept roughly 
uniform, in order that the tests may be fair in that respect, but 
otherwise the series may vary very widely as to size, style of 
display, illustrations, etc 

The cards bearing these daily records become the very heart of 
my work As each advertisement appears m its turn, just so 
surely does its record appear on its card, and so regular is the 
curve of these responses that by the third or fourth day I can tell 
approximately what will be the final “ score ” of the advertise- 
ment, and can kill a poor advertisement before it has had time to 
appear a second time 

As my principal list is at present arranged, the returns will be 
somewhat in the following ratio, the absolute figures varying with 
the advertisement 
First day 
Second day 
Third day 
Fourth day 
Fifth day 

After the fifth day the returns decrease gradually, with a few 
stragglers daily for a month or two after a single insertion 
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By watching this “ tliermometer,” it has often been possible to 
make each successive senes of a given class of advertisements 
produce increasing returns, regularly, excepting when radically 
different copy has been from tune to time introduced experimen- 
tally, when the newcomer, bemg based upon no previous experi- 
ence, may be strong or weak This mcrease has become so definite 
a thing that, aftei six or seven months of watchful development 
of a type of copy, the exact order in which a new senes of a dozen 
or more advertisements will “ score ” can be closely foretold 

When an adveitisement proves itself a headhner, I naturally 
repeat it in the next series or a subsequent one Sometimes (i) 
the repetition will be absolute, in which Httle new can be learned; 
at other times (2) I will change the advertisement in some one 
important detail, as of arrangement or illustration, having the 
balance of the advertisement the same. 

From tlie former course, I have become convinced that an 
advertisement repeated imchanged withm two months, m the 
same list of papers, will never pull as well the second time This 
loss is not so great as to forbid my repeatmg a good puller within 
that time, rather than run a dark horse, but it is great enough to 
make me abandon many a moderate success, preferring to take 
my chances with a new candidate The difference may be shght, 
but it IS always there. Of three msertions of the same advertise- 
ment in one week, the first has pulled only a little less than the 
other two combined I do not ask better argument for frequent 
change of copy, provided that quahty of copy remains equal 

When the advertisement is changed m some one essential 
detail, the most important and conclusive tests are made An 
advertisement ran m all type, clear, open and legible It puUed 
remarkably well, but, not satisfied, I mcluded it in the next 
senes, identically worded, but set m six-point sohd, with its head- 
mg greatly reduced, but incorporatmg a cut that “ told a story.” 
The returns increased 50 per cent, although the two advertise- 
ments ran in the same hst and occupied exactly the same space 
And the second advertisement was handicapped by the fact dis- 
covered above — that an early repetition of the copy brings less 
results than the first insertion, other things bemg equal 
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This shows how the results of one test bear on those of another 
Had the number of returns in this last case been close, I should 
have been led astray by them had I not the other test to guide me 
The test is also a step in proving the value of illustration 
In a campaign of a few years ago we felt that a very large pait 
of tile business arose from advertisements directed along a certain 
Une, and this was accordingly played up heavily The adoption 
of free samples made a keying system possible Within two 
months we saw that the theonzang of years was entirely at fault, 
that a certain argument was of minor interest and the space 
devoted to it was therefore reduced 

Conversely, a smgle experimental advertisement on a hitherto 
neglected subject outpuUed any other advertisement in the series 
two to one, and since that time that subject has been given a 
promment position m every scries 
Similarly, feelers thrown out m the shape of small advertise- 
ments — often rate-makers — have many a tune shown the 
public’s interest 01 lack of mterest in some new hne of approach 
If successful, this has found a place in future campaigns 
I am at present awaiting results from an investigation which 
suggests the details iuto which it is possible to go In a recent 
series I had three advertisements of which, by merest chance, the 
headings and the texts could be mtcrchanged Here was an oppor- 
tunity too good to be missed I shuffled the headings and texts 
before putting the advertisements into the next senes, and expect, 
by comparing the two sets of returns, soon to have a good idea 
whether the comparative stiength of the three advertisements 
depended largely on the headings or on the balance of the copy 
The importance of the finer details of display are equally well 
tested by this method Not only can it be quickly shown whether 
or not illustrations are worth the space they occupy, but the best 
position for the illustration is as readily deterrmned Shall the 
illustration be at the top, with the heading immediately follow- 
ing, the text last ? Shall the title come first, then the text, with 
the cut artistically balancing the whole, at the bottom ? Or is 
some other arrangement preferable ? The solution is worth 
seeking 
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In the comparison of various mediums, ke3dng serves in good 
stead, although the results m this field should be even less mathe- 
matically reckoned More common sense must enter mto the 
proposition In examining individual papers or magazines, it 
would seldom be safe to throw one out solely because it did not 
show up well in keyed returns, any more than to discard for 
general use a hne of copy that failed m a certain paper, whereas 
one might discard the same copy if it failed m a representative 
list The mental type of the readers of a paper must be taken mto 
consideration One would hardly expect the habitual readers of a 
three-or-five-cent finanaal daily, for mstance, to write as freely 
for samples on a 50- or 7S-cent proposition as would the readers of 
a popular one-cent paper, simply because, taken as a class, the 
former are more well-to-do than the latter, on the average, and 
more likely to spend a small sum outright rather than to bother 
about samples 

But by allowmg for such fundamental differences, and by usmg 
keyed returns as a hnk rather than as a whole chain, much useful 
evidence may be deduced 

Not long ago I tested two of what might be called the second 
string of New York daihes, comparing the returns with those 
from the first-rank papers of similar class, pro rata, of circulation 
and cost The result was a speedy confirmation of my previous 
impression — that for my particular proposition they were not 
worth the price asked. 

Copy which I have “ standardized ” by recording its pulhng 
power m representative daily papers of unquestioned value is to 
me exactly what “ standard solutions ” are to the analytical 
chermst — I use them over and over again to gauge the strength 
of other classes of mediums, always proratmg results as to 
circulation and rate per fine More than once this process has 
shown the value of classes of papers which had previously 
been overlooked, and some of which could never have been 
measured by any test of their direct effect on sales, because of 
their broadcast circulation 

Equally, such “ standardized ” advertisements help to pomt 
the finger of suspicion at the weaker brothers which have crept 
into the hst. 
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An advertising man has been spendmg thousands of dollars in 
one very large class of mediums, unquestionably gomg mto just 
the territory where the rest of the campaign was thought weak 
By every theory that he or his associates could deduce, the 
mediums should have been ideal for his proposition So strongly 
were they intrenched that he had never keyed his returns from 
them One month he did so Returns were so small that he 
discovered that each inquiry cost from eight to twenty times 
as much as from the same advertisements in other tested 
mediums 

The blind follower of keyed inquines would have dropped the 
mediums at once, but this man was not content to do so Other 
large advertisers, whose buymg of space was usually of the 
closest, continued to employ their columns freely, and after 
usmg the mediums for so long a time, he hesitated to drop them 
and lose the cumulative effect of his past advertising. But every 
keyed advertisement told the same story ' 

Representatives of these mediums msisted that it was because 
their readers were “ somehow ” of a different kind, men and 
women who, for some reason, did not respond as freely as readers 
of other hterature Exammation of original inqmries failed to 
disclose any marked difference The writers appeared to be of a 
shghtly higher average type than those who responded from one 
similar class of mediums, and shghtly lower than those who 
responded from another The only explanation seemed to be 
that, while the periodicals in question undoubtedly had wide 
circulation, they were not vital enough to the individual sub- 
scriber to be closely read. His mvestigations seemed to prove 
that practically every subscriber also took one or more of the 
other mediums which he used 

This IS t3q)ical of the relations of keyed returns to the deter- 
mination of mediums A poor showmg did not cause this group 
to be dropped, but it did direct suspicion towards it and demand 
‘that it prove its value 

Certainly, mixed with brains, the keyed return is the best 
and quickest single test for which the general advertiser can 
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XXIV Cumulative Value and Advertising Record 
EIeeping ^ 

By WnxiAJi A Shryer 

Any successful business, whether an advertised business or not, 
IS the result of growth It is very difficult to create a successful 
business, as both trade and profits appear to pile up gradually, 
with the tendency constantly to mcrease In practically every 
unadverttsed business a maximum of mcrease is attained m a 
comparatively short tune In an advertised business the hmit 
of profitable extension is usually commensurate with the skill, 
courage and ability of the advertiser Some advertised businesses 
exhibit the maximum of profit quickly, defymg all attempts to 
expand thereafter Such cases are comparatively rare among 
those skillfully advertised, although the conditions of certain hues 
of trade preclude any increase after a certain hmit of possible 
business is reached 

An accompamment of advertised business is this tendency of 
cumulative mcrease. This marked characteristic of most adver- 
tised businesses has been turned to immense profit by the pub- 
hshmg mterests, who long, long ago poimced on the princ^ple and 
declared it the essential property of the advertismg medium, m- 
stead of a principle of the business advertised This pernicious 
doctrme, so skillfully fostered by the space seller, has developed 
for him a superstitious fetichism that is actually venerated as an 
unshakable law. Conceived m the dim past, the doctrine of 
cumulative value is kept aKve by the seller of advertismg through 
the pure ignorance of the buyer of advertising In discussing the 
subject here let it be thoroughly understood that any attack of 
mme is not against the prinaple of cumulative value, but agamst 
its appropriation by the pubhsher who claims cumulative value 
is an attribute of his medium, whereas it is strictly an attribute of 
honest, satisfactory busmess methods Cumulative value is no 
more the pecuhar attribute of an advertised business than it is 
of an unadvertised busmess An advertised business, however, 

1 William A Shryer, Andyhcal Adveihsmg, pp n-gh Reprmted by permis- 
sion, of Busmess Service Corporation 
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has a potential area manifestly greater than any unadvertised 
busmess To secure real cumulative value the advertiser must 
be infinitely careful, honest and honorable m deahng with pur- 
chasers, and through such pohaes he may expect a degree of 
cumulative value that is absolutely beyond any possible return of 
such character for the unadvertised enterpnse 

It has never been hard for the seller of advertising to hoodwink 
the purchaser of advertismg The proper appeal to our imagina- 
tion wiU always “ ‘get ” us, no matter how unlikely the shck argu- 
ment IS, when viewed m the sane light of reason The psychologi- 
cal explanation of this superstition lelative to cumulative value 
IS easy The sellers of advertismg have always said it was the 
true word Few if any advertisers ever doubted the statement 
sufficiently to put it to a true test As a result those who failed to 
succeed were content to berate themselves as the “experts” 
berated them, and the failures were chalked up to “ wrong copy,” 
or what is more probable as the experts’ opmion, “ not enough 
money spent ” There are plenty of other excuses that might be 
conjectured, but these two are sufficiently prevalent to make a 
catalogue of the others superfluous 

The favorite platitude of the seller of advertismg is “ constant 
dripping wears away the biggest stone ” A careful analysis of the 
meaning behmd such a platitude will convmce most advertisers 
that their chances for success through such a process are about as 
slow and sure, durmg the course of an ordinary lifetime, as the 
practical geological result is hkely to be manifest in any ten 
h um an generations The cumulative value of pubhcations and 
the wearing away of geologic formations are equally effective and 
practical 

The concrete manifestations of this platitude take the following 
forms as sellmg points 

Every advertiser is f amili ar with each of these statements 

1 The first msertion of your advertisement is no practical test 
of its efficiency 

2 In order to secure any practical test for your advertisement 
it must appear not less than three tones in a pubhcation. 

3 By constant rqietition of your advertisement m a publica- 
tion you wiU at last secure profitable returns for yourself from it. 
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4 You cannot secure profitable results by spasmodic insertions 
of an advertisement in any publication If you do not have the 
“ courage ” to run an advertisement constantly and long you will 
fail 

5 The longer and more persistently you run your advertise- 
ments in any pubhcation the more profitable it will become for 
you 

A self-evident corollary is the necessary result of such super- 
stitions It is that unless the advertiser has an unlimited amount 
of money for experimental purposes and an unbounded faith in 
such representations he will fail, unless some divine providence 
endows liim with a degree of presaence that insures copy of 
miraculous pulling power 

On entering the advertising field I was aware, in a more or less 
hazy fashion, that each of the above five “ laws ” were supposed 
to have been written by some advertismg Moses and to be the 
more reverenced on accoimt of tlieir Apociyphal character than 
might be the case were their authority vested in any ordinary 
human of modern times With characteristic agnosticism I 
asked to be shown, but no facts nor figures were adducible. I 
have yet to learn of any scientific data in support of the prevail- 
ing dogma. I quickly commenced gathermg data myself, with the 
uncontrovertible result, the farther I went, that each and every 
claim in support of this common belief was, in my particular case, 
absolutely erroneous. 

Dunng my extreme infancy as an advertiser I exhibited a 
degree of bull-headed obstinacy that was the despair of many a 
magazine special Their cumulative value theory attracted me 
mightily, first because it violated every pnnaple of psychology, 
logic and reason and nevertheless appeared to be the gmding 
principle of every seller of space I met, as well as the accepted 
belief of most advertisers Second, because, if true, it certamly 
meant a great deal to me as an advertiser and I wanted to be sure 
of it 

But, I had to be shown, and no one in over four years had been 
able to do it. I have listened to many spellbinders, and have 
participated in many wind jammings and have many the tune 
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and oft asked for facts and figures to support the fanciful oratory 
so plentifully employed m eulogizmg old cumulative value. No 
facts — no figures — just faith Faith is a great thing, and with- 
out it this life would be a desert waste, but in bu5dng advertising 
of the seller of space I prefer faith m facts and figures to faith in 
ignorance, especially as faith m the seller’s theory is purely at my 
expense He rarely if ever tnes it, you will notice. 

With the firm conviction that the problem was in reality one 
easy of solution in my particular case I started out to solve it, 
and did so to my own satisfaction I exhibited my results to the 
devotees of the dogma They were considerably surprised to 
leain that my records were absolutely open to their inspection, 
and on account of it were much mchned at first to entertain grave 
doubts as to my sanity As tune went by and the records of 
month to month strengthened m convmcmg material, doubts of 
my personal sanity seemed to wane, and m its stead the records 
were dubbed “ perfectly extraordinary, don’t you know ” , 
“ most interesting and remarkable, but absolutely unique, don’t 
you know ” Never having had any experience in advertismg I 
began to view my proposition as the one great exception, and for 
a number of months took pardonable pnde m having evolved a 
business that presented manifestations absolutely contrary to 
those of any other advertiser since advertismg was discovered 
As time passed I became directly interested m the exploitation of 
other propositions through advertismg, and from time to tune 
secured more or less complete records of the results of other 
advertisers The facts then began to come out My origmal 
observations relative to cumulative value were exactly the same, 
m all essential particulars, as those that invariably manifested 
themselves wherever careful dependable records were kept All 
of my own records will be given later, as well as a number of 
others, and they will show that all the prevaihng theories of 
cumulative value are absolutely erroneous, misleadmg and in 
many instances are absolutely fanciful 

By means of accurate records, without which few advertisers 
have any excuse for being, I succeeded in deducing the following 
laws for my own business: 
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The first insertion of a tried piece of copy in a new medium will 
pay better, in every way, than a subsequent insertion of the 
same copy in the same magazine. 

The reappearance of the same piece of copy in the same maga- 
zine will pay less in direct proportion to the number of times it 
runs consecutively 

By insertmg a certain piece of copy in a certain magazine and 
skipping every subsequent issue until the first (or any insertion) 
pays out it IS possible to use certam publications that would 
mean almost dead loss if used consecutively 

Changing copy and ruimmg consecutively wifl not prove any 
more profitable than runmng the same copy consecutively, if each 
change is equally strong copy 

The first piece of copy m any publication will, per dollar spent, 
produce more business than any piece of copy ever run m that 
publication 

The longer any copy is run in any publication the more it costs 
to run it and the less results it pulls 

All advertising from which these rules were deduced was keyed 
according to size of space The spaces used varied from four lines 
classified to three page readers. Every piece of copy of a certain 
size, in a certain medium, was keyed the same irrespective of the 
number of times it showed, or the mtervals succeeding insertions 
A piece of fifty-six line copy run m 1909 in Everybody’s Magazine, 
for instance, was keyed 29 It was repeated often, the latest 
showing being m July, 1911, and keyed the same This style of 
keymg gives every benefit to the magazine, as sales are just as 
likely to result one time as another, as a continuous follow-up is 
workmg on every prospect all the tune AH mquiries that come 
in at any one time may be the result of the same advertisement m 
any one of the preceding issues. This results m giving any single 
insertion a decidedly favorable handicap, but m spite of this every 
rule outhned above has proved there is no such thing as cumula- 
tive value m any pubhcation Now and then some isolated cases 
violate these rules, and more inquunes may be secured on a second 
insertion than on the first By subtracting those proportionately 
attributable to the first, it would almost mvariably prove the 
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second or later insertion poorer than the first By keying aU the 
same in this fashion, it has also been possible to mamtain a fairly 
even average of interest for several months Sometimes an inter- 
mediate insertion would actually show better than the first or 
subsequent insertions. Such cases usually proved some particular 
feature responsible for such differences Better position, some 
especially interesting article in some number, or one of any 
number of possible explanations would be evident. In some cases 
no explanation would be apparent, but one great rule has never 
been changed, and it is a death blow to any publication trying to 
sell me space on cumulative value theory Every publication 
either wears out for any single proposition, if used consecu- 
tively, or increases in cost to a decidedly marked degree, usually 
prohibitive 

Varying in no essential particulars, every set of records I have 
had any opportumty to examine have proved exactly the same 
things as mine have proved 

.Several years ago a popular magazine conducted a subscription 
campaign which actually embraced the use of magazines as well 
as newspapers The subscription price was $i,cx5 The size of 
the space varied s<«newhat in different mediums, but the table 
of advertising costs will show the approximate sizes The results 
of this campaign were given to me with the request that I use 
them with no mention of the publication’s name The copy 
pulled subscriptions direct 

The tabulated data of this campaign is given below. 

An analysis of these actual results in securing magazine sub- 
scriptions develops many mterestmg features I will pomt out 
several that are particularly illuminating in reference to the 
cumulative value superstition. 

The average cost per subscriber from the entire campaign is 
$i 10, $3,147.94 in advertising resulted in 2855 subscribers at 
$i 00 each. 

The average cost per subscriber from the first insertion of these 
advertisements is eighty-five cents This mcludes a coimt of the 
publications used only once. The total amount spent in one time 
insertions and in the first msertions of those used more than once 
was $1,870.19, which resulted m 2196 subscribers. 
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Date run 

Kedmm 

Cost of 

No 

Cost^pcr 

March 

Technical World 

$4000 

SI 

$0 79 

April 

Technical World 

40 00 

20 

2 00 

February 19 

Saturday Eveiung Post 

250 00 

338 

72 

March 6 

Saturday Evening Post 

250.00 

181 

I 38- 

February 12 

Scientific American 

37 50 

47 

80 

February 17 

Youth’s Compamon 

20000 

234 

8s 

March 

Circle 

3000 

10 

300. 

April 

Circle 

3000 

3 


February afl 

Colher’s Weekly 

100 00 

136 

73 

February 19 

Literary Digest 

4SOO 

S8 

74- 

March 19 

Literary Digest 

62 50 

3S 

I 80 

March 

American Boy 

SO 00 

66 

75 

February 3 

Chicago Journal 

1200 

17 

71 

March 3 

Chicago Journal 

27 00 

13 

207 

February 6 

Chicago Examiner 

9000 

258 

35 

February 27 

Chicago Examiner 

go 00 

94 

95 

March 6 

Chicago Exarmner 

9000 

57 

I 60 

March 13 

Chicago Exammer 

90 00 

2S 

3 60 

February s 

Chicago American 

31 so 

24 

135 

February 6 

New York American 

II2SO 

131 

85 

March 6 

New York American 

11250 

71 

138 

March 

American Magazine 

52 so 

74 

74 

April 

Cavalier 

20 00 

6 

3 35 

April 

Argosy 

6000 

29 

2 06 

April 

Railroad’s Magazine 

30.00 

19 

163 

April 

All Story 

4000 

13 

307 

February T3 

Chicago Inter Ocean 

1300 

20 

75 

March 6 

Chicago Inter Ocean 

33 75 

29 

I 16 

February 15 

New York Journal 

49.00 

62 

79 

March 8 

New York Journal 

112 so 

S3 

2 12 

February 27 

San Francisco Exarmner 

3000 

67 

45 

March 20 

San Francisco Exarmner 

42 so 

9 

4 71 

February 27 

Los Angeles Tunes 

IS 00 

2 

7 SO 

February 27 

Denver Post . , 

1200 

6 

2 00 

February 27 

New York World . 

2S°o 

18 

I 40 

February 23 

Detroit News 

IS 00 

23 

65 

February 27 

St Louis Globe-Democrat 

3000 

21 

145 

February 27 

Minneapolis Journal 

1100 

21 

52 

March 13 

Minneapolis Journal 

24 7S 

2 

1237 

March 27 

Mmneapolis Journal 

247s 

I 

24 75 

February 27 

New York Herald 

4200 

39 

loS; 

February 27 

Chicago Record-Herald 

2000 

23 

8S 

February 27 

Philadelphia Times 

12 00 

22 

55 

March 20 

Philadelphia Times 

2700 

3 

9o» 
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Date ran 

Medium 

Cost of 
ad 



February 27 

Los Angeles Examiner 

$1000 

16 

I062 

March 13 

Los Angeles Examiner 

22 so 


2 22 

February 27 

Chicago Tribune 

3000 

72 

4 ^: 

March 20 

Chicago Tnbune 

6750 

9 

730 

February 27 

Boston Post 

2000 

32 

63 

March 13 

Boston Post 

4500 

7 

6 42 

February 23 

San Francisco Weekly 

2000 

23 

90 

February 20 

Philadelphia Inquirer 

2500 

23 

109 

April 

Blue Book Magazine 

37 5 ° 

16 

234 

April 

Popular Magazme 

5625 

16 

3 51 

February 20 

St Loins Post-Despatch 

2000 

38 

52 

March 13 

St Louis Post-Despatch 

3500 

26 

1 73 

February 20 

Cmcmnali Enquirer 

1800 

24 

75 

March 20 

Cmcmnati Enquirer 

4050 

8 

5 05 

February 19 

Saturday Chromcle-Tclegraph 1 

18 00 

19 

95 

February 20 

Pittsburgh Gazette Times / 

February 20 

Kansas City Star 

2000 

14 

143 

Febniaty 20 

Rocky Mountain News 

rooo 

6 

166 

March 7 

Cleveland Press 

1400 

16 

87 

April 

Hampton’s Magazine 

5844 

42 

140 

March 23 

Christian Herald 

36 00 

6 

600 


The average cost per subscriber on the subsequent insertions is 
$i 91 “ Cumulative value ” raised the cost from eighty-five 

cents to $ I 91. 

The “ magic third ” msertion was tried but twice. In the first 
case it raised the average cost in that medium from thirty-five 
cents to $3 60, over ten times the cost In the second case it raised 
the average cost from fifty- two cents to $24,75, an mcrease of over 
forty-seven times Old cumulative value was evidently asleep at 
the switch 

Twenty-one insertions in magazines yielded 1400 subscribers 
for $1525 69, at an average cost of $i.o8. 

Forty-four insertions in newspapers at a cost of $1621.25 
secured 1455 subscribers, at an average cost of $1.11. 

An increase in the size of space for second insertions failed to 
develop even as many subscribers as the first insertion with 
smaller space This is found to be true not only relatively, but 
actually, as no second insertion of even more than twice the space 
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resulted in as many subscribers as tbe first insertion of half the 
space 

This campaign is not quoted here because it is unique, for its 
results will be found to duplicate themselves in subsequent 
records quoted It is shown here because of its pertinent reflec- 
tion of the principles I wish to show, and because the results 
secured are those of a magazme whose presumed talking pomts for 
space embrace the exploitation of a theory it finds impossible to 
sustam for itself 

The sellers of space are bemg confronted with advertisers’ 
records that are gradually reflecting actual conditions The 
importance of complete scientific records is being constantly 
recognized by the careful advertiser The result has been evi- 
dence susceptible of little or no doubt relative to most “ keyed ” 
publiaty There is still the great mass of “ untraced ” returns 
with most keyed campaigns, which present opportunities for the 
seller of space to keep the superstitions ahve. By eliminating 
this feature of doubt any advertiser will be in a position to con- 
vince himself absolutely that there is no such thmg as cumulative 
value as applied to publications This can be done m almost any 
advertising campaign which keys results In my own particular 
case I have been able to reduce unkeyed results to six- 
hundredths of one per cent I will show how this has been done 
later It is on account of this approximate accuracy of returns 
that the records I wfll show leave no room for conjecture The 
chance for specious argument by the seller of space depends on 
the varying incompleteness of any advertiser’s records The more 
careless the record keeping the greater chance foi the seller of 
space to hoodwink the advertiser One man’s guess m such a case 
is about as good as another’s. There is no excuse for guessing 
about results you can prove 

One set of records that will be shown in their entirety will 
indicate the result to the advertiser of incomplete record keeping 
It will show that whereas only about 2 per cent of mquiries were 
received unkeyed, over 15 per cent of cash was not credited to 
keys This discrepancy of about 13 per cent represented money 
sent by inquirers who had keyed their imtial inqiuries, but whose 
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keyed cards could not be found when the money arrived. This 
was due to a burdensome system of record keeping, as well as a 
costly and inaccurate one This 15 pei cent represented almost 
$20,000 in cash Such a sum blinded the advertiser to the real 
meaning of his keyed returns, and I am convinced cost him not 
less than $30,000 m profits he might have had. 

Such gaps in accurate record keeping make it easy for the seller 
of space to pull the wool over the eyes of the advertiser It is the 
remaining ragged edge being desperately clung to by the seller of 
space in attempting to keep the superstition ahve with the keyed 
advertiser As more advertiseis put m dependable record sys- 
tems the less chance for the pubhsher to perpetuate the old 
superstition. He has therefore taken another very clever stand. 
He IS now beginning to admit what he is forced to concede His 
admission is something as follows' 

“ Keyed advertising is ‘ mail order ’ copy It is entirely dif- 
ferent than any other kmd of advertising The laws and rules 
that govern its profitable use do not apply to any other kind of 
advertising You have no right to assume that the mental laws 
govermng sales through keyed advertisements are laws of general 
apphcability If our pubhcations do not present cumulative 
value for mail order copy it is because the latter is an abominable 
freak If your records force an admission fiom us that keyed 
copy does not show cumulative value, we will of course admit it 
But look at the general pubhaty copy It secures cumulative 
value from us It is not keyed and nothing can be traced to it. 
We defy you to prove anything is true about it except what we 
tell you is true You will never be able to prove us wrong about 
general pubhcity ” 

In analyzing the possible grounds for any faith in cumulative 
value we must therefore consider this clever stand of the publica- 
tion selling pages of ^ace on the strength of it Before domg so 
it is not sufficient for me simply to state that there is no cumula- 
tive value m my own case I must prove it m order to warrant 
any faith greater than that I deplore as the prevailing superstition 
relative to the other side of the case 

In a later chapter I will show actual records proving the claims 
made above. Some of them will have a direct bearing on what is 
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supposed to happen in general publicity appeals We will try to 
understand the latter to the lunit of the evidence and the apparent 
facts 

The greatest number of records, in any one business, to be 
shown m this book are those of The American Collection Service 
It is therefore pertinent and desirable that I explain in some detail 
just what The American Collection Service is An understanding 
of the proposition itself wiU make the records of its growth more 
clear 

The American Collection Service is a correspondence school 
It teaches the collection business, exclusively by mail In August, 
1907, I inserted a classified advertisement m System magazine 
offermg to teach the collection business to anyone who desired to 
learn it The advertisement was mserted simply as an experiment, 
as I had made up my mmd to enter the advertising field My 
knowledge of the collection busmess was the only thing I could 
dunk of that I could possibly sell With the exception of selhng 
a hst of Justices of the Peace, I had never been engaged m selhng 
anythmg This “ hst ” was a book entitled Merchants’ Preferred 
Justices List, which I tried, unsuccessfully, to sell through sales- 
men and afterwards “ broke even ” on by selhng through the 
“ direct adverhsmg ” plan through letters to credit men 

At tlie tune my first advertisement was published m System I 
had no idea what mterest it might arouse, or what I should do if 
any interest was manifested I simply wrote the advertisement, 
sent it to System, and waited As soon as the August issue was 
out I began to secure mqmries, and soon learned that I was secur- 
mg them in unlieard of numbers I had prepared nothing to sell, 
had no follow-up letters written and no advertising hterature of 
any kmd to mail I immediately draughted a synopsis of what a 
course on the collection business should coinpiise, and oideied 
modest hterature to be prmted Pending its delivery I composed 
a fiist letter and sent postal cards to all inquiries that I was 
swamped with requests for particulars, but would send full 
information “ as soon as our force caught up with the rush ” My 
first letter with synopsis of the course went out with very modest 
circular matter about the fifteenth of August, and the advertise- 
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ment continued m the September issue of System On September 
5th I received the first enrolment for the course I then started 
to write the course, and delivered it one lesson at a tune as I 
finished writing each It was the haidest job I ever undertook 
in my life During September I enrolled two more students, 
both long before I had completed the lessons The first man who 
enrolled established a collection business that has grown and 
flourished ever since It is still conducted in Oklahoma City by 
an associate of the onginal student, and has been continuously 
operated with incrcasmg success from the first day 

Nearly all who take The American Collection Service course 
join the movement with the obj'ect of starting a collection busi- 
ness and of becoming a Cooperative Bureau member This 
Cooperative Bureau is composed of all members who comply 
with the necessary requirements and become representatives of 
the Bureau A hst of these representatives is printed every 
month in Bustness Service magazme. Over this list an almost 
unbehevable volume of collection business passes every month 
Any man who takes the course may use the list, and if he uses it 
he is entitled to a degree of service on collections it is impossible 
to obtam through any other channel A large number of business 
men have taken the course, and they also use the list in sending 
their collections throughout the country 

The School has really become a movement, and has been suc- 
cessful in every sense of the word The course is being constantly 
improved, and with each improvement is usually mcreased m 
price Four increases have been made, the price having gone 
from $25 00 cash for full membership to I40 00 and from $30 00 
m mstalments to $50 00 

During the entire existence of The American Collection Service 
I have experienced an absence from complaints that rarely obtains 
in any business conducted by correspondence The course is sold 
subject to absolutely no return, and no satisfaction is “ guaran- 
teed.” Nevertheless every one who buys it appears to be more 
than satisfied with it I have never had anythmg but the most 
unimportant complaints, usually due to misdelivery by the 
express companies, failure to receive Business Service magazine. 
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or similar minor errors. At one time I accepted payments as 
small as $5 00, and have had complaints from several of such 
instalment payers, possibly six in four years. I always returned 
their money at once without argument These men usually 
" kicked ” because I would not send them the entire course on 
payment of $5 00 These complamts have been entirely elim- 
mated, as we now accept $15 00 as the smallest imtial payment. 
I have never had even a suspicion of “ trouble ” over a complaint. 
This condition is explained by two facts In the first place I 
always manage to give every student a little more than he has 
contracted for In the second place he hears from me every 
month, no matter how long ago he enrolled He knows I am 
interested in Mm and Ms success, and he knows why Through 
Ms success other students are secured Each and every member 
IS mterested in more members and good members, for every new 
member means another prospective chent, through the business 
he may send over the directory hst Our foUow-up material 
contains hundreds of letters with pictures of successful students' 
offices, aU due to our training Any mterested inquirer will receive 
an answer from any of them, and a copy of that letter is almost 
invariably sent to me the day it is written TMs spirit of co- 
operation could not obtain in an ordmary correspondence school, 
but the psychological pnnaples behmd the kmd of treatment 
every student or inquirer receives is the item of interest for the 
advertiser It is costly, but it pays 
In developing The American Collection Service I was handi- 
capped with very few theones of selling, by mail or otlierwise I 
had never sold anything. My business had never been selling, 
and I admitted an ignorance of it I therefore set out to learn 
how to sell, with the distinct purpose of reducing my results to 
principles To do tMs I determined to be bound by what accu- 
rate records would prove, and take no one’s word for anything 
that could be proved It was largely from the records of The 
American Collection Service that I deduced the. principles on 
wMch all advertising done by me is based, as I have found the 
prinaples are largely as adaptable to one busmess as another, 
although matters of detail will vary in every advertised business. 
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That the records to follow may be made as intelligible as pos- 
sible a short outhne of the system employed will be given. 

The system of advertismg record keeping now in use is a refine- 
ment of the collection record system employed by me in the col- 
lection business for some ten years, which was originally based on 
the alphabetical system of the Bradstreet Co , and the R G Dun 
and Co , systems, both of which were familiar to me through a 
mercantile agency expenence secured while in the employ of each 

The system consists m a card mdex that gives the name and 
address of the inquirer, as well as the key of the advertisement 
which prompted his mquiiy, and a workmg wrapper that contains 
a perfect record of all material sent him, which mcludes copies of 
all special letters as well as ah ongmal letters from him This 
system entirely does away with letter fihng 

Every mquiry received is recorded and tibe first letter sent the 
day the inquiry is received Eveiy new inqmrer receives a regular 
series of foUow-up letters The number of regular letters in this 
series varies from four to six After the regular scries of follow-up 
letteis is sent the workmg wrapper goes m a special file Tests are 
made constantly on these files A letter is tried almost every 
month on three thousand If the returns are profitable on three 
thousand the same letter is sent to the entire list, wliich numbers 
about 50,000 A complete record of the number of letters sent 
out on the regular follow-up will appear later The same record 
will also show the number of speual “ letters ” sent out The 
latter will show how many have been tned, and how many have 
Been successful An mquiry once received is sent the regular 
follow-up and m addition receives about three special letters a 
year The inquiries received from our first advertisement are 
receivmg letters today Good mquiries keep yielding returns 
every few months, no matter how old the ongmal mqmries This 
serves to give the highest credit possible to every advertisement 
I know of no busmess besides The American Collection Service 
that never ceases writing inquirers and who gives credit to the 
advertisement that secured them, mdefimtely 

Every advertisement of a certahx size is given a certain key for 
each pubhcation. Our second advertisement in System magazme 
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was a classified advertisement keyed i6 State Street Every sub- 
sequent insertion of the same advertisement in System, and even 
those with a slight change m wordmg, have been keyed i6 State 
Street ever smce. Our first quarter page advertisement in System 
was keyed 15 State Street Unless some subsequent quarter page 
advertisement m System was of a distmct character deserving an. 
especial key, all quarter page copy in System was keyed 15 State 
Street Our original halt page copy m System was keyed 39 State 
Street, and has been run undei the same key repeatedly smce, the 
latest being m 1911 The same system of keymg is followed in 
every publication used It is clear that were there such a thing as 
cumulative value in any pubhcation nothing would show it 
quiclcer than a system that gives to a piece of copy run in Septem- 
ber, 1911, credit for all inquiries received that month and there- 
after, as well as every inquiry that might come m from the same 
piece of copy that had run possibly forty-eight times before under 
the same key Every dollar received in September, 1911, from 
that key, would also reflect the same condition This system 
gives the pubhcation the benefit of every doubt, and follows up for 
it every mquiry as long as the address is correct In spite of these 
conditions favorable to the magazines the results will show what 
little basis there is for considering any publication possessed of an 
ability to dehver cumulative results 
Some mquines will always come to an advertiser bearing no key. 
It is usually tins class of inquiries that gives the seller of space an 
advantage over the advertiser, as one guess about them is as good 
as another (You can gamble on what the seller’s guess will be ) 
It IS impossible and impractical to attempt learnmg keys for such 
inquiries as long as they fail to produce returns We have devised 
a system of learnmg the keys on such of these that buy, however. 
For four years we have succeeded m creditmg the proper pub- 
hcations with every dollar received except in the proportions 
below 

None 
006% 


1907 

1908 


1909 


0094% 
0091% 
.01*5 % 
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The small amounts thus remaining uncredited represent such 
an inconsiderable total as to be negligible Of all the enrolments 
secured I do not think more than three were from men of whom 
we had no previous record No money can be entered on our 
records until the proper clerk finds the card and wrapper About 
once a month some enrolment is received for which the records 
cannot be found immediately. These exceptional cases are 
usually connected with their proper records m about two hours, 
although about five in four years have taken about forty-eight 
hours to turn up The task of makmg it easy to connect every 
enrolment with the proper records is the one rule no employee 
dares to violate. We therefore have no trouble over them 
One mteiesting case is worthy of recordmg In February, 1909, 
we received an enrolment from Delhi, India The money order 
was pinned to a reprmt of a three-page advertisement from 
System, which we had used several months previously m our 
regular follow-up We knew some publication was responsible 
for the enrolment, and we had no previous record of the remitter 
of the order We wrote for information relative to the magazme, 
in which our advertisement had been seen, and secured an answer 
that no magazme at all had been seen containing the advertise- 
ment Information was given to the effect that remitter had 
happened to inspect a house just vacated and that therein he had 
found our reprint of the three-page reader, which included the 
terms of our course Thinking tins mformation was all we desired 
to know, nothing further was furnished, until we wrote a second 
time and requested the name of the man who had occupied the 
house. This our student sent, and the name of that man was on 
our records as having answered an advertisement from key 65 
State Street, which was Harper’s Weekly. We then gave credit 
to the publication about five months after the money had been 
secured, and reduced the record of our unkeyed cash $25 00 
I quote this case, as it is more or less interesting m itself and also 
for the purpose of demonstrating to what lengths we go to secure 
the proper information, that every publication may be credited 
with every dollar it could possibly have been the means of securing 
for us, either directly or mdirectly. 
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Our advertising record consists of a book with sufficient pages 
to afford a double page for every key ever used and runs from 
3 State Street to the highest number on State Street used by us 
The record for 1911 at this wnting shows a total number of keys 
of 487. Many of the keys used represent advertisements run m 
1907 and 1908, which were never repeated, but to which are 
credited every dollar resultmg from them day to day. As a gen- 
eral foUow-up goes to every mquiry at least three times a year, 
money is constantly secured from the oldest inquirers, and proper 
credit given 

Our record of each publication shows the entry of every mquiry 
received every day, every dollar secured each day, also the date 
and amount paid for the advertisement The advertisenaent 
itself is pasted on the proper page and the totals of previous years 
shown m the margm A cost system has been devised that deter- 
mines at the end of each year just how much it has cost to follow 
up every inquiry of that year This cost is our entire cost of 
business for that year, and represents the difference in total 
receipts less cash profits and inventory This net sum is divided 
by the actual number of mqmries received during the year which 
gives the average cost of followmg every mquiry Advertising, 
being charged directly to each medium, is of course deducted 
This inquiry cost is used as the basis for the ensuing year, at 
the end of which the entire record is corrected by the actual 
cost The difference in actual cost and estimated cost rarely 
varies to any great extent It has appeared both safe and 
hberal to use the cost of an ended year as the basis for the 
ensuing year 

Our advertising record shows at the end of each month, for each 
key, the followmg information Number of mquiries received 
Amount of money secured. Amount spent in advertising that 
month on each key. To the amount of advertising is added the 
cost to follow up each inquiry and this sum represents the total 
cost for the month This sum subtracted from the total cash 
secured each month gives the net profit for that month on that 
key. If the sum taken in shows a less amount than the total cost 
the result shows the net loss for the month The totals for each 
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month are carried forward and the total loss or total profit show 
for the entire period at the end of each month 
To make it easy to see just what any pubhcation has done we 
transfer the totals every month to cards alphabetically arranged 
as to pubhcations, one card for each publication These cards 
show a record of results for every key used in any publication 
All ordermg is done from the cards 
The system of chargmg each inquiry with a ceitain amount is 
a system overlooked by aU but a very few advertisers A cost 
system is operated by practically every advertiser with the slight- 
est business training, but the operation of these various systems, 
for the most part, is confined to actual sales It is evident to any 
one that every mquiry received costs something to answer The 
cost system above outlined charges every inquiry received with 
the average sum of doing business, which is the only fair basis for 
a business dependent entirely on the follow-up of mquiries So 
few realize that inquiries are a liabihty that charging a publica- 
tion with them rarely occurs to the advertiser, yet a definite, 
exact provision must be made for this expense, if dependable 
records are to be relied on for the success of an advertising 
campaign. One advertiser, whose complete records will be 
shown, made the great mistake of simply subtractmg from the 
cash returns of any advertisement the amount spent for the 
advertisement itself As a result he contmued to run advertise- 
ments m a large number of pubhcabons because he saw from liis 
records that he was continually takmg in a little more money 
than the advertisements cost him, and he thus “ guessed " they 
were yielding a profit As he had failed to charge anything 
against every inquiry secured he had been lunnmg a large number 
of showmgs that proved to be almost dead losses to him from one 
year’s end to the other. Any advertiser who fails to run a cost 
system agamst his mqmries is likely to waste a great deal of 
money, as some pubhcations will pull mquiries to a remark- 
able degree, and even return more money than the adver- 
tisements themselves cost, and still lose a great deal foi the 
advertiser, in following up a large number of unproductive 
inquiries constantly 
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XXV. Making Each Medium Pull Its Share oe 

THE LoaD^ 

By John P WrtDBE 

How many advertisers, I wonder, are reasonably certain that the 
expenditure for space and copy is pulling its fair share of the sales 
load ? How many can produce the figures to show that a certam 
combination of mediums is productive of better results than a 
certain other combination, differing from the first perhaps in only 
one or two publications ? Of course, m the case of a purely mail- 
oider business it is easy to figure a pubhcation’s productivity on 
the basis of cost per mquiry and percentage of sales But when 
the goods are handled by local dealers it is a more difficult matter 
to tell whether this publication or that is more influential in 
turning over actual sales 

Naturally enough, when the busmess amounts to several 
millions a year and the appropriation is up well beyond the six- 
figure mark, a httle difference m pulling power between two 
geneial pubhaty mediums doesn’t cut much figure If the rate 
of increase of the gross sales keeps up, everybody is satisfied, 
includmg the board of directors, and it isn’t necessary to be sure 
that every dollar works with maximum efficiency But when the 
proposition is yet small, and while the boss is inclined to feel that 
the first place to retrench is in the advertising appropriation, the 
pulling power of one publication over another becomes a matter 
of immediate importance 

I have heard it said over and over again that you can’t measure 
the pulling power of a publication when the goods are sold through 
jobbers and dealers It is a common saying that general publicity 
has to be taken on faith — if the sales increase, it is good advertis- 
ing, and if they don’t it isn’t Maybe so, yet I know of one con- 
cern in New York City — the John Simmons Company — which 
is making an attempt to approxiknate the relative values of a 
rather long list of mediums, while the goods are going through the 
jobber and dealer. 

1 Prmters' Ink, March 20, 1913, pp 26-28, Repruited by permissioa of 
Printers’ Ink 
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This concern, in addition to an extensive line of general hard- 
ware, distributes the Baldwin lamp, which is a very simple 
arrangement for generatmg and burning acetylene gas For 
several years the company sold this lamp to miners, as a substitute 
for oil lamps, and it became a sort of standard article handled by 
mine supply dealers Since it was a staple and since each dealer 
had from two to twelve hundred customers more or less con- 
stantly in the market for it, the retail price was set at a dollar, of 
which twenty-five cents was profit to the dealer, to whom the 
goods were sold direct. 

Later on, however, it was found that there was a certain demand 
for a portable lamp for use out of doors — by hunters, campers, 
trappers, and as a substitute for the old oil lantern used by 
farmers The moment the company tried to enter this field, 
however, it found that the 25 per cent of profit was low and 
that dealers did not take kindly to the proposition When sold 
as a staple the price was all right, but the moment a dealer was 
asked to handle the lamp as a specialty he demanded a wider 
margin 

Of course, it was not possible to reduce the wholesale price to 
one class of dealers without lowermg it to all classes, and it was 
equally impossible to put over a raise m the retail price It didn’ t 
look like a very promising field, and the company inaugurated the 
campaign of adverhsmg the lamps for outdoor use with a good 
many misgivings A good-sized list of mediums was chosen — 
outdoor pubhcations, weeklies and hardware trade papers — but 
very small space was used, mostly from one mch to thirty-five 
lines. 

The copy went directly after inquiries As fast as they were 
received letters were sent to local dealers telhng them of the 
inquiries and offenng to fill orders for single lamps at the whole- 
sale price At the same time the customers were directed to 
inquire of these particular dealers Gradually in this way dealers 
were encouraged to stock the lamps. 

After a year the jobbers began to inquire after the line, and it 
was finally thrown open to them, the company still continmng to 
sell direct in response to inquiries which the copy still requests. 
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When the campaign was inaugurated the company said it would 
he satisfied if 5,000 lamps were sold the first year in addition to 
the mine business That first year the sales amounted to 11,000 
lamps, and last year more than 50,000 were sold for outdoor use 
The company is just beginning to go after the farm trade, after 
three years of consistent emphasis of the advantages of the lamps 
for use by sportsmen and campers. 

From the foregomg it is easy to see that it was highly important 
to the company to know the relative pulling power of the publica- 
tions used, where that power was strongest and where weakest 
Particularly after some sales began to be made through dealers 
without any direct inquiries, it became necessary to check returns 
on a basis of something besides cost per inquiiy No money could 
be wasted, because the lamp business was only a small part of a 
large concern, and if it didn’t show a profit the advertising would 
be cut down, if not stopped entirely Hence a publication which 
wasn’t pulhng mquiries couldn’t be cut off the hst just on that 
account, because it might be sendmg customers to the dealers, 
and, on the other hand, the company couldn’t affoid to keep it on 
the supposition that perhaps it was influencing dealer sales In 
other words, inquiries from Calker’s might cost two dollars 
apiece, as against forty cents from Field and Stream, and it 
wouldn’t necessarily indicate that the former should be dropped, 
even if they were all turned mto direct sales 

The following method has been adopted of judging the relative 
values of the mediums used As to whether it is thoroughly 
reliable in all cases or not there is, of course, plenty of loom 
for argument Probably the publisher who finds himself left 
off win argue that it is not fair, and he who is retamed will 
swear by the system At any rate, it can’t be any worse than 
the pure guesswork which is relied upon more often than it 
ought to be 

When an inquiry is received it is credited to the publication, 
whose key number is used, m the regular way. A chart of in- 
quiries is made by months, so as to indicate any seasonable 
appeal, and at the end of the year a recapitulation is made, show- 
mg the cost per inquiry and the cost per sale. 
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A ruled sheet has the key numbers down the left-hand side, and 
the names of the various states across the top On this sheet 
are entered the number of inquiries received from each publica- 
tion from each state during the year 

On a third sheet the names of the states are set down in order, 
together with the total number of inquiries received from each 
during the year In a second column is placed the total number of 
lamps sold direct to dealers in each state dming the year 

The way the system works is this Suppose that from Missouri 
it IS noticed that the total number of inquiries was seventy-nine 
and the dealer sales 1,500 That mdicates that the pubheations 
which are strong m Missouri are sending more customers to 
dealers than are mquiiing diiect By running down the column 
headed “ Missouri ” on the sheet giving totals by states, it is easy 
to tell which publications are strongest in that state. 

In Nebraska, let us say, the dealer sales are ’way below the 
direct inquiries. The publications which are strong there are 
sending more busmess direct. It is easy to find out which those 
pubheations are. In fact, the tables tell which publications are 
strongest in each state, and the relation of dealer sales to direct 
sales in each state Taking this information in connection with 
the cost per inquiry and the cost per sale foi each publication, 
figured on the basis of direct sales, the company thmks it can 
tell pretty accurately which publications to drop and which to 
contmue 

With the understanding that the cost per sale figuied on direct 
mquiries is not always just, however, the company sends return 
postcards to aE “ dead ” mquiries from pubheations whose cost is 
apparently high These cards offer a new set of iittmgs for the 
lamp in return for information as to whether the customer has 
bought from a dealer smee sendmg in the inquiry direct, and the 
dealer’s name AE such sales are credited to the pubheation 
This method is not followed with pubheations whose cost per sale 
is low, because the only object of the information is to determine 
the advisabiEty of dropping a pubEcation from the hst The 
company says that 80 per cent of the cards are returned, and it 
beEeves the returns are accurate, since the fittings offered would 
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be of no earthly use to anyone wbo did not own a lamp of the 
particular make. 

Of course, the company does not regard the plan as infallible, 
but is wilUng to let the sales records speak for the effiaency of 
it The charts are used to determme even such comparatively 
mmor questions as whether to contmue 3S-line copy in a certain 
publication or to mcrease to 56 hnes. If it doesn’t do anything 
else, it gives the man who is responsible for the advertising a 
basis upon which to demonstrate the necessity for keeping the 
appropriation from going down hill 

XXVI Fallacy op Rating Mediums on Inquiry 
Basis ^ 

By Luther D I^rnald 

The value of a strong mquiry-attachment as a means of helping 
to sell goods sold through dealers is debatable, I personally tlnnk 
there is frequently a mistaken emphasis on mqmries, to such an 
extent that the very best possible result — the actual purchase 
of the merchandise from a dealer — is suboidmated 

In other cases mqmries, properly made secondary, do serve the 
useful purpose of gleaning an additional haivest out of the adver- 
tismg, after the main crop of results has been harvested through 
normal channels — the retail trade 

But for advertisers of products sold through dealers the inquiry 
test of the value of mediums is fallacious For the advertiser is 
buying sales, not inquiries, and yet, being unable to count sales, 
he would count mquiries. The only man who can gauge the value 
of a medium positively is the mail-order advertiser, who judges 
pubhcations not on the number of replies, but on the number of 
sales 

As a matter of fact, the wise mail-order advertiser cuts off the 
pubhcation which produces too many inquiries, if the number of 
mquiries is too great in proportion to sales. The high cost of 
following up mquiries will offset a low cost of getting them, and 
result in a too-high cost per sale as compared with other pubhca- 

' Printers’ Irik, November 20, 1913, pp. 104-109 Reprmted by permission 
of Printers’ Ink. 
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tions whose inquiries come from ouyers instead of mere inquiries 
His best publications are the ones producing as few as possible 
waste mquiries 

But the advertiser who sells through dealers has no sales test, 
and gives the prize to the pubhcation producing inquiries at the 
lowest cost 

Now the mail-order man has to have inquiries to make sales. 
The only way people can buy his goods is to write to liim. If 
people don’t wnte him he doesn’t sell them 
On the other hand, the easiest and best way for the consumer 
to get the dealer-sold merchandise he sees advertised is to go to 
a dealer and buy it Yet some advertisers, wanting people to go 
to their dealers to do their buying, nevertheless put a premium 
on the pubhcations whose readers do not do this very thing They 
praise the publications which bring them lots of inqmnes, and 
condemn, those that don’t 

A 100 per cent efficient medium, reaching only people who could 
buy and use an advertiser’s goods, and hving where the goods 
themselves are readily in sight and on sale, would do its work in 
sendmg people into the stores to ask for the goods, mstead of 
writing for some pictures of them A medium reaching only 
people who could buy his goods, but 50 per cent of whom live 
where the goods are not distributed, would produce a great many 
more inquiries Inquiries in this case would probably simply 
indicate what percentage of the publication’s circulation was 
outside the regular course of trade 
On the other hand, a third publication, with 50 per cent of its 
readers good prospects livingwhere the goods were well sold, would 
have in the other 50 per cent a great many non-prospects If the 
“ bait ” for the inquiry is as strong as it frequently is, it is more 
likely to draw mquines from the curious, bargain-hunters, etc 
(both children and grown-ups), among the 50 per cent non- 
prospects, than it is from the 50 per cent real prospects 
My point is not that no inquiries are any good, but that in- 
quiries are never 100 per cent good; and that what is usually 
an unsafe test for the mail-order advertiser, whose whole business 
must be done through mquiries by mail, is always an unsafe test 
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for the advertiser whose best inquiries are those made to his 
dealers — whose mail inquiries are inadental rather than funda- 
mental, and who has no final test of sales, but merely the fiction 
of “ the law of averages ” to fall back on 

The mail-order man says. “Write for my catalogue — the 
only way to get the goods I sell.” Yet even he can’t judge 
mediums by inquiries. 

While some national advertisers say “ Go to the dealer for 
our goods ” — and then judge their mediums by the number 
of people who write for a catalogue, or even a calendar or 
puzzle ' 

When I heard of a campaign which combined the essential 
features of both a mail-order campaign requirmg inquiries and 
tracmg sales, and a dealer campaign having national distribution 
of the article sold, I knew that its showings would be of unusual 
value in proving the fallacy of the inquiry-test. 

I am going to give you the actual facts of this campaign. By 
not divulgmg the advertiser’s name, more exact information can 
be given than would be otherwise possible But I have detailed 
proofs of every point for anyone who wants them 

The records I quote from cover the last and largest complete 
season, with an appropriation of $55,000, in fifteen great national 
mediums. Campaigns of two previous seasons also bear out these 
findings 

The proposition advertised was a set of books ranging in price 
from popular editions of $35 to $60 up to sets in more expensive 
hmited editions in finer bindings, luiming to several hundred 
dollars 

The advertiser had sold books by canvassers all over the coim- 
try for years, and had a selling staff equivalent to very good 
distribution for an ordmary article of merchandise Tins partic- 
ular set was not, however, sold by booksellers. 

While he intended to follow up every inquiry either by a can- 
vasser’s personal call, or by a strong mail follow-up, he realized 
that the way for many sales made by his sales organization would 
be paved by this advertising, even though not traceable directly 
to advertismg 



BUSINESS STATISTICS 


360 

The inqtury appeal was, however, made strong, as the only way 
one could secure the books would be from the publisher or Iris 
canvassers At the same time he made his copy large and rts 
appeal strong, to pre-sell its readers as much as possrble, and cut 
cunosrty inquiries to the minimum 

All inquiries were, if possible, followed up by canvassers, using 
the mquiry as an invitation to call Inqmiies out of reach of the 
sellmg organization were followed up by mail The great ma- 
jority of inquiries were followed by salesmen, and most of the 
sales were made by personal canvass 

This rather elaborate preliminary is given to show the bearing 
of this campaign where results could be traced to the average 
general publiaty campaign with an mquiry attachment where 
the very best possible result — the actual purchase of the goods 
from the dealer — never comes to the advertiser’s attention 
at all 

The manufacturer of shirts or toilet accessories, or ice cream 
freezers, or motorcycles, or food products, has himdreds or 
thousands of retailers selhng his product. 

His distribution is equivalent to the book advertiser’s distribu- 
tion, except that his distribution is usually evident to the average 
buyer of goods at stores, while tlie only way the consumer could 
get tliis publishei’s product was by writmg him or by having a 
canvasser happen to call on him. 

Actually the usefulness of inquiiies was far greater to this 
publisher than to any general adveitiser selHng through stores 
They were as necessary a part of his sellmg plan as they frequently 
are a positive hindrance to sales on generally distributed pioducts 

The main point is that even if this advertiser had judged his 
mediums, his dates of insertions, his sizes of copy, solely by 
mquiries he would have been as far from knowmg the real worth 
of each correctly as the average advertiser who counts inquiries 
but can’t count sales 

Now, what was the medium which proved to be the most 
efficient medium per dollar expended ? Was it the lowest in cost 
of inquiry ? Was it next to lowest ? Was it the third, fourth or 
fifth ? None of these. 
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The publication first in low cost per sale was eleventh in rank in 
cost of inquiries. 

On the other hand, the mediiun first in inquiry cost was fourth 
in sales cost 

The sixth publication in cost per inquiry was third m cost per 
sale 

The third in cost per inquiry was fifth in cost per sale 

The fourth in the inquiry list was eighth m the sales list 

The ninth in inquiry cost was fifteenth in sales cost 

Other inquiry rankings are about as poorly indicative of trace- 
able sales value There is not even any consistency of inconsist- 
ency You can establish nothing from this showing — except 
that The number of mquiries simply proves nothing at all about 
number of sales 

In only one case would the rule-of-thumb method have hit it 
right, the publication second in mquiry cost was also second m 
sales cost. One case out of fifteen' 

Here are some more tests of the inquiry- test* 

AU except two mquiries from one medium were called on by 
canvassers, these two were followed by mail and each person 
bought a set Fifteen from another were followed up in the same 
way, and one sale resulted Thirty-one from another produced 
no sales at all Ninety-five from another produced one sale 
One set was sold among another publication’s 188 inquiiies 
followed by mail. 

Other inquiiies numbering 399 from three insertions in one 
pubKcation produced $435 in sales, while 38 inquines from one 
insertion in anothei produced $513 

As in other cases, the inquiry-test would have cut off the real 
producer 

Try this on your inquiry-test: Cost of inquiry for pubhcation 
A was half as high as for B, and one-fourth as high as for C, yet 
A cost 12 per cent more per dollar of sales than B, and 16 per cent 
more than C 

Is an mquiry an inquiry for all that ? 

But I am not through yet Some advertisers I know would 
have thrown up their hands in holy horror at, and rushed a can- 
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cellation to the medium which cost over $25 an inquiry one 
month Yet each of these $25 inquiries meant eighty times as 
much money for the advertiser as another pubhcation’s $2 50 
inquiries 

Verily an inquiry in the mail is no mdication of a buyer in the 
store 

Another example. One piece of copy in one publication pro- 
duced nearly twice as many inquiries as another piece of copy of 
the same size run shortly after The inquiry-test would have 
proved the second copy weak or run too close to the first The 
second copy, with half as many inquiries, resulted in $53 more 
sales than the first — and both did well. 

Another The same copy which produced phenomenal returns 
of 2,359 inquiries from one publication produced only 401 from 
the other Inquiry cost on the 2,359 was the low record of the 
campaign The 401 inquiries cost over four tunes as much per 
inquiry. 

But 401 inquiries spent exactly $45 more with the advertiser 
than the other 2,359 

But why go further ? In the light of such facts as these, may 
I not be so bold as to suggest that the little inquiry book kept by 
the $6 or $8 a week girl is not the infallible and final answer on 
advertising mediums that you may have thought it is ? 

May I be so hold as to suggest that it be regarded as an inter- 
esting sidelight on your advertising — perhaps a danger-signal 
system — but not a substitute foi your own and your advertising 
agent’s good gray matter in pickmg the advertismg mediums in 
which you spend your thousands or hundreds of thousands of 
dollars, in not only helpmg your dealers sell your goods now, but 
also in makmg that permanent investment in the imnds and 
memones of the people which makes good advertising a real 
investment rather than an expense ? 
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XXVn. Why Cost Per Inothey is a Bad Guide ‘ 

By S R McKeivie 

The article by Robert Frothingbam, regarding cost per inquiry, 
in a recent issue of Printers' Ink, was one of the most able dis- 
cussions I have ever read It prompts me to offer some further 
argument along the same line. 

I have m mmd a certain large advertiser, whose distribution is 
practically entirely through regular trade channels — jobbers 
and retailers — who absolutely insists that he must have inquiries. 

First, to judge the relative strength of his various advertise- 
ments and appeals; second, to determine the advertising value 
of mediums he uses. 

Let me first eliminate from this consideration mail-order houses 
These (with a few exceptions) — since they depend entirely on 
inquiries to promote their sales — are probably justified m using 
the “ cost-per-inquiry ” rule (The exceptions would be those 
few very large mail-order houses whose advertising, by reason of 
the tremendous number of catalogues they have already dis- 
tributed, becomes in the nature of “ publicity ” advertising. 
Their catalogue bears the same relation to them as does the dealer 
to you ) 

But with reference to the advertiser who sells through dealers, 
I honestly and sincerely believe that “ cost-per-inquiry ” as a 
means of detemuning advertising value is an absolute fallacy 
Mind you, this is no-fl.y-by-mght idea or theory — I have been 
workmg on this subject for four years. 

And here are my reasons for believing as I do with regard to 
so-called “ publicity ” advertising 

I The copy itself is an absolute barrier against the “ cost- 
per-mquiry ” plan To assure the dealer that the advertismg is 
being done for his (the dealer’s) benefit, the advertiser says in 
72-pomt black-face type “ Ask your dealer ” or “ For sale by all 
dealers ” In 6-point Hght-face Roman type he says . “ Send to 
me for catalogue XY 1309.” 

* Pnnters’ Ink, February 27, 1913, pp 107-112 Reprinted by permission of 
Printers’ Ink 



364 


BUSINESS STATISTICS 


2 Certain high-character publications — farm and city papers 
— are doing and have for some time done extensive promotion 
work in the interest of manufacturers sellmg through dealers 
These pubhcations are educalmg their readers as to the impor- 
tance of buying trade-marked goods Smce such goods are 
handled practically entirely by dealers, it stands to reason that 
this promotion work tends immediately to send the prospect to 
the dealer and to reduce to a minimum the writing for catalogues, 
booldets, etc , by the reader. 

There is no adequate reason why the prospective purchaser of 
an article advertised as “ Foi sale by all dealers ” should viTite 
for a catalogue Look at the question from this standpoint. 

Why should anyone take the time to write for a catalogue, wait 
for a reply, then go to his dealer to inspect and buy the article ? 
Why should he ? In the end he goes to the dealer anyway. Why, 
then, waste time writing and waitmg for a catalogue — two 
entirely superfluous operations ? Why should he ? 

Here is Bill Brown, for instance He has been thinldng some 
of buying an article which is extensively advertised by two large 
companies He is just feeling m the buying mood, when he reads 
your advertisement offering this article He reads, “ For sale by 
aU dealers.” He knows he wants such an article It is, therefore, 
just a question with him whether or not yours is as good as the 
other fellow’s But “ For sale by all dealers ” Do you suppose 
for one moment that Bill Brown is gomg to heed your next sug- 
gestion, “Write foi my catalogue ” ? Well, he won’t' He has 
confidence in the papei that carried your advertisement, he rather 
“ suspects ” that you are reliable What he wants to know about 
your product he can find out by “ asking his dealer,” and with less 
time and trouble, certainly, than he could by first wntmg to you, 
waiting for your reply, and then calhng on the dealer an)rway 

I tell you, full-grown men and women of normal intelhgence do 
not read their favorite periodicals with pencil and paper m hand, 
waiting for the opportunity to write for a catalogue, that’s a 
certainty. You tell them* “Here, you need this article, it’s 
advantages are so and so, it’s made so and so, and you can get 
detailed information from your dealer.” 
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Why, then, should that reader send for your catalogue ? 

Well, perhaps you will say “ But I offer the reader a valuable 
book free Why shouldn’t he ask for it ? ” 

Take the case of Bill Brown again. He’s in the market for your 
product. He sees your advertisement. He knows that he can get 
complete information about your product “ at his dealer’s ” He 
will probably do so If he sends for your catalogue first, does 
that indicate that he’s a better prospect ? 

Well, then, isn’t it reasonable that the working out of adver- 
tising plans according to the “ dope ” sheet is not only an absolute 
fallacy, but will, in many, many cases, operate against the best 
mterests of the advertiser ? 

But the advertiser says- “ If I do not solicit and receive in- 
quiries, how can I judge the value of mediums or copy ? ” 

I shall answer in Yankee fashion, with another question- “ Do 
you honestly believe in advertismg ? ” 

If you don’t, quit And quickly' If you think that money 
spent for advertismg is a “ necessary expense ” — Quit' 

And it is my belief that the average “ publicity ” advertiser 
who is always watching the “ dope ” sheet falls in that category. 
He credits all increase in sales not directly traceable to an adver- 
tisement exclusively to the efforts of his salesmen. Only inqiuries 
showing that they were prompted by an advertisement are cred- 
ited to advertising And when he has sent a catalogue, and no sales 
are made directly to those inquiries, “ advertising is a failure ” 
But, if you are a member of the other class (and I’m glad to 
believe that then you will be with the majority), if you are one of 
those advertisers who have a whole-hearted belief in the value of 
advertismg, then you wiU believe also in the value of those things 
that make advertismg an active and compelling force in the sales 
department of your house. 

And that means, I believe, that you will not watch the “ dope ” 
sheet on mquiries, but will watch the record of your sales, which 
is the only real test. 

For three years, we will say, you have been selling around 
$10,000 worth of your goods in the state of Nebraska, at sales 
expense of $1,000. 
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Then you spend $1,000 in advertismg your product to the 
people in Nebraska most likely to buy of your dealers. Following 
this investment m advertising of $1,000, your Nebraska sales, 
reach $20,000 What matter if you never get an inquiry ? 
Would you not be willing to give your mvestment of $1,000 for 
advertising credit for the increase ? Of course you would 

Now then, this brings us back to finding a substitute for the 
“ cost-per-inquiry ” fallacy 

“ What copy ? ” has been discussed so frequently in Printers’ 
Inh, before advertising clubs and in other advertising trade 
journals, and each mdividual advertiser has his own problems 
to meet m preparation of copy, that I shall not touch on this 
subject now. 

Nor can there be an infallible rule by which to judge mediums 
A few general prinaples, at least, wiU apply to almost all cases 

1. What class or classes of mediums will reach the people who 
are your prospects ? Shall it be newspapers, magazines, farm 
papers, billboards, street cars, etc. ? 

2. Having selected, for mstance, farm papers as probably 
reaching the largest proportion of your prospects, you must 
decide what farm paper most effectively and most economically 
covers your territory. 

(a) What percentage of its circulation is in your territory ? 

(J) What percentage of its circulation is “ home circulation,” 
i e., m the restricted teiritory whose good interests that pubhca- 
tion can serve reasonably well ? 

(c) How is that circulation secured, both “ at home ” and m 
outside territory ? 

(d) What is the publication’s standing in its community, and 
among its subscribers ? 

(e) Who pays for the paper ? Does the reader himself pay for 
it, or is its circulation secured by selling yearly subscriptions at 
wholesale to banks, manufacturers, etc. ? 

(/) Why is it bought ? Because if is wanted — a necessity — 
and therefore paid for by the reader himself, or because of the 
offer of a free premium or of a half dozen publications all for the 
price of one ? Or is the paper paid for because the reader needs a 
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pocket-knife, shotgun, suit of clothes, or a piano, anyway, and 
can virtually get the paper free, and so takes it to use for kindling? 

And finally, the advertiser must deternune from a consideration 
of all these things whether that particular paper is the logical one 
for him to use. The advertiser has a right to all this informa- 
tion, and every legitimate publication will be glad to furnish it 

Based on the “ record of results,” many an advertismg cam- 
paign has been a total failure Based on a careful study of the 
advertising problems along the hne of suggestions I have made, 
using only good media and carefully preparing loo-per-cent-right 
copy, every campaign will be a success. 

Along the hne of the quality of arculation, as I have just stated, 
I have recently conducted an mvestigation which emphasizes 
most emphatically that the pubhcation which stands highest in its 
territory is not always the one that will bring the most inquiries 
From thirty- three letters received from farmer-owners of auto- 
mobiles, in which the question was asked, “ What is your favorite 
farm paper ? ” the results were as follows- The total number of 
publications mentioned as favorites was fourteen, and the number 
of times each was mentioned ranked as follows 13-3-3-3-2-2- 

i-i-i-i-i-i-i-i. 

Of the publications mentioned, two are rated as having circula- 
tions of over 6,000,000, four are rated as having over 1,000,000, 
and the majority of the balance are rated as having over 50,000 
circulation, except the publication which was named thirteen 
times as the favorite, and it has a circulation of less than 45,000. 

In a competitive showmg on “ cost-per-inquiry,” the pubhca- 
tion which was named thirteen times in this mvestigation would 
rarely be at the top of the hst, and yet no advertiser will deny 
that the very fact that it was named thirteen times, or more 
than four times as many times as any other publication in the Ust, 
gives it an indehble stamp as the very best medium to use in the 
territory which it covers 

I should hasten to add in connection with the test to which I 
have just referred thatin making theinvestigation,adouble postal 
card was used, with nothmg to indicate whence the request for 
information came. The inquiry was as follows . — 
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One of the largest problems in sellmg automobiles is that of advertismg 

I want to know how I can best advertise to the class of farmers who buy 
automobiles I understand that you are an automobile owner and that you 
are a farmer 

So I am going to ask you to answer just one question: 

What IS your favorite farm paper ? 

I have nothing to sell to you, and to assure you that I mean this, I am not 
sigmng my name, nor do I ask you to sign yours 

Just answer this one question on the enclosed postal, and you will be doing 
me a great favor 

Yours with thanks, 

P. O Box 488 , Lmcoln, Nebraska. 

The only inscription on the return postal card was the post 
office box number and address and “ My favorite farm paper is 

” This was done so that no favoritism 

could possibly be shown because of the source of inquiry bemg 
known And I therefore consider that the test was absolutely 
fair to aU pubhcations 

Therefore, m renewing my statement that “ cost-per-inquiry ” 
as a means of determining the correct mediums to use is not only 
a fallacy but one of the greatest enemies of successful advertising, 
it is fair to draw the following conclusions. — 

I Copy itself is a barrier 

2. The “ dope ” sheet is not a judge of mediums, owmg to the 
very great difference in various methods of securing circulation 

3. It isn’t reasonable to expect a good prospect first to write, 
then wait for a catalogue, when he would much rather go to the 
dealer at once, and could do so with much less inconvenience to 
himself 

4 Because those papers — often the cheapest class of near- 
free circulation, mail-order publications — which by their very 
method of securing circulation educate their readers to write for 
“ beautiful illustrated booklets absolutely free ” are at the very 
head of the “ dope” sheet 

5 Because the advertiser who follows the “ dope ” sheet will 
be compelled almost invariably to cut out the mediums which are 
giving him the largest measure of cooperation as between him- 
self and the dealer Naturally, that result tends to dampen the 
ardor of pubhcations engaged in this cooperative dealer work. 



SALES AND ADVERTISING STATISTICS 369 


XXVIII Forecasting Results of Sales Letters ^ 

By H McJohnston 

“ Here are three letters; be sure to give them all the same test,” 
said the copy chief m a Western advertising agency to a manufac- 
turer of medical appliances, who was starting a special mail-sales 
campaign direct to physiaans and surgeons 

“ But I asked you to prepare only one letter,” replied the 
manufacturer “ I do not want any follow-ups on this first 
mailing until I see how the first letter pulls — until I get in some 
replies to guide us in makmg the follow-ups more effective And 
I wanted to test the abdity of your copy department by the 
way this first letter takes hold before letting you prepare other 
letters or handle other parts of my advertising, just as I told 
you.” 

The copy chief listened patiently, then asked the manufacturer 
to read the three letters carefully, and again waited. 

“You don’t call this a follow-up series ? ” the prospective 
client soon questioned “ They are pretty much ahke In fact, 
either one of them ought to make a fairly good first letter, if my 
judgment is worth anything ” 

“ Glad to hear you say it, that’s just what they are,” smiled 
the copy chief “ Give them all the same test, use the one that 
pulls best on your big hst of names If you don’t get a pay test 
out of either of them, let me know and we’ll try again You told 
us that if we got up a first letter that would pull satisfactorily you 
would very hkely let us handle your account We are not taking 
any chances Anyway, the day of hit-or-miss circular letters is 
gone. 

“ You know from experience, just as we do,” he continued, 
" that it is unsafe, unsatisfactory and often impossible to judge 
the ' pull ’ in a letter or an advertisement before it is put to the 
test Therefore, whenever it is possible — usually it is — we 
advise a test of letters, the value of which depends upon direct 
results, before the letter is m.ailed to a big hst ” 

1 Tnnters’ Ink, February 27, 1913, pp. 59-63 Reprinted by pennission of 
Pnnters’ Ink 
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Then the copy chief explained in detail how the three letters 
were to be sent to three small test hsts of names — five hundred 
names m each, fifty of which were to be chosen from each of ten 
different states, m order to make the test lists average up as 
nearly as possible to the big hst with respect to conditions He 
also impressed the advisability of sending each of the three letters 
to three equally typical test hsts at the same time 
The manufacturer became enthusiastic. He was asked to pick 
out the letter he thought would pull best m the test The copy 
chief concurred with his choice But the test showed that this 
letter, though it had been the most carefully prepared of the three, 
was poorest in pulhng power, while the one they considered the 
poorest pulled far beyond expectations 
Furthermore, it pulled the same percentage of returns when 
sent to the big list of some thirty thousand names — and this 
manufacturer’s account is now sohd with this agency, as are many 
other accounts, because it stopped guessing 
The foregoing incident, which happened about one year ago, 
illustrates another important apphcation of scientific methods to 
advertising It, of course, is simply the ancient mathematical 
law of averages apphed to sales letters for the sake of certainty 
In most cases of the circularizing of large hsts of names by means 
of form letters, the “ test letter ” makes possible a fairly accurate 
forecast of returns. 

Shake a perfectly-balanced die with only “ one ” and “ two ” 
spots alternately placed on its six faces from a dice box onto a 
smooth, level surface ten times, and the count may stand ten 
“ ones ” and no “ twos ” — though it is hkely to be nearer five 
“ ones ” and five “ twos ”, but shake one hundred times and the 
ratio of “ones” m comparison to “twos” will bemore nearlyequal. 
Shake a thousand times and the ratio of difference grows less, 
and the greater the number of shakes, the less will be the ratio of 
difference between the “ ones ” and the “ twos.” 

That is a crude illustration of the law of averages. Applied to 
the form sales letter, it might be stated hke this 
Given a certam result of a certam' sales letter sent to a fraction 
of a list of names, chosen so that they will be typically repre- 
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sentative of tlie entire list, and the ratio of result will be approxi- 
mately the same when the same letter is sent to the entire list 
under the same, or more favorable, conditions 
The word “ approximately ” is used not because the law of 
averages is erratic, but because it is seldom possible more than to 
approximate in the big mailmg the same conditions that existed 
in the test Experience reveals a hundred and one things that 
might operate to change conditions and make them more or less 
favorable to results That is the primal requisite — to be sure 
that the conditions of the test and the “ big mailmg ” are as 
nearly as possible ahke; for when the percentage of results varies 
noticeably, the cause usually may be traced to varying conditions 
Recently, out of six big maihngs in one concern that sells books 
by mail to various classes of men, the results of only one showed 
a difference of as much as one per cent in comparison with returns 
on five hundred test letters In this one case approximately fifty 
thousand names were on the entire list, out of which the letter 
pulled 990 orders, or approximately two per cent, while on the 
testonly eleven orders, orabout one percent returns were received 
At least one per cent returns were needed to make it a “ pay 
test ” It just squeezed through the barner — a cold, accurate 
cost calculation, including all overhead expense. The net profits 
on the sales that letter made, not figuring in the selibg cost, just 
a little more than balanced that selhng cost. 

Under ordmary conditions this “ pay letter ” did not pay 
enough net — net profit over all expenses — to warrant sending 
it out But the sales manager knew that the mailmg on the big 
hst would be made under more favorable conditions than pre- 
vailed when the test was made, for the test went out m Novem- 
ber, while the “ big hst ” was mailed early in December — 
nearer the holidays, the time when folks would be more likely to 
buy this particular set of books 
Thus the seasons of the year are important varying factors, but 
broad and, as a rule, easily avoided Narrow it down Take a 
letter designed to sell overcoats Just because it pulls Novem- 
ber I is not necessarily proof that it will pull November 21, when 
a general warm wave may have struck the territory covered, 
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whereas on November i, it was biting cold throughout that terri- 
tory. Thus weather conditions are an extremely important factor 
In the case of the book letter test already mentioned, it was colder 
in December, as well as nearer the hohdays. Folks feel more Uke 
reading in cold weather than they do m warm That also was one 
of this sales manager’s minor considerations 

Various classes of people spend their money more readily at 
various times of the year for various things and for various 
reasons After a good crop year the time to go after the farmer is 
late in the fall, except, perhaps, in the extreme South or North 
The best time to drum the average merchant on something new 
is just after a lucrative holiday season, if business conditions 
have not been affected by bad weather, strikes, crop shortages 
and so on, which suggests business conditions to be another 
important varying factor These conditions, including a potent 
fluctuation cause, weather, can be estimated with reason- 
able accuracy from Government bulletins, reports and the 
bulletins of commercial agencies, also from salesmen and the 
correspondence 

Of course, the main point as applied to test letters is that all 
these varying factors must be the same, or more favorable, at 
the tune of the “ big mailing ” as when the test is made 

If possible, it is found better to make the test under slightly 
adverse conditions — never, however, forgetting to consider this 
handicap, should the letter not pay in the test, for the difference 
in conditions mi^t make it the most profitable letter available 
for the big mailing The mail salesman must remember that 
varied conditions may be more favorable as well as less. Other- 
wise, many a tested letter that could earn big profits might be 
discarded 

Often minute points will change the results of a letter from 
profit to loss A manufacturer of aluminum ware put out a 
thousand test letters offering a “ Starter Assortment ” to retail 
dealers. It was a fair test and the results paid well. The same 
offer was made to a list of twenty thousand names of dealers in 
Eastern and Central Western States. But the “ big mailing ” 
feU far short of the test record, though it paid a profit. 
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There was no blizzard nor bad weather in the East or West, the 
local business conditions throughout the entire territory were 
good so far as could be learned Apparently conditions were 
identical with those that obtained when the test was sent out 
The failure of the law of averages to hold true was a mystery — 
untd the mail-sales manager of this concern observed that the 
test letters had been mailed on Monday, and reached their desti- 
nation on Tuesday or Wednesday, a few of them on Thursday, 
whereas the greatest part of the “ big maihng ” had been put into 
the mails on Friday, reaching a majority of the retailers on 
Saturday — the busy day — while no doubt some of the letters 
reached port on Sunday, to be tossed into the waste basket on 
account of the added accumulation of mail that usually arrives 
on Monday. Later tests proved conclusively that this was the 
cause of the difference. 

There are dozens of other factors to be considered in spedfic 
cases Their consideration is what makes the test letter valuable. 
Some men have objected that there is not time for testing But 
the time element can be handled accurately with few, if any, 
exceptions, although it be necessary to mail the test under 
slightly less favorable conditions. 

“ It’s a matter of good judgment in determining the possible 
difference in results by carefully weighing all the varying condi- 
tions and factors that might change results,” says the advertismg 
man first quoted. “ But this requires a consideration of past 
experiences and records and an exercise of sound sense in no 
greater degree than is required to solve hundreds of other busi- 
ness problems And the twofold benefit — guard against loss 
on the one hand, and assurance of sales on the other — makes 
this problem involved in harnessing the test letter system to the 
average busmess that sells by letter well worth solution 

“ The idea back of this growing practice is sound,” he con- 
tinued, “ although this assertion is easier to demonstrate by actual 
experience than by theoretical reasonmg That may be why the 
scientific test-letter idea has been slow m taking root ” 

Experience — and expenence alone — must, and has for many 
businesses, established the degree of similarity of conditions. 
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including the quantity of names necessary to make the results 
of effort that differ for the mam part only in quantity average up 
near enough ahke for practical purposes The number of names 
necessary to make the test safe varies, and is also fixed by experi- 
ence Few concerns find it necessary to use more than one per 
cent of the total for the test Much more important than the 
number of names in the test, however, is, as already emphasized, 
the similarity of conditions, and how nearly the test names 
typify the entire hst 

The necessity of aU this caution gives the test letter added 
value, It compels attention to many otherwise neglected factors 
that have much to do with the success of a form sales letter For 
one thing, it lets a man write freely and naturally without that 
feehng of the tremendous responsibihty of havmg to write a letter 
that must either pull or lose considerable money, for many a 
sales letter has failed to pull because it was “ too good ” — 
worked and stewed and fumed over until all the action-compelling 
naturalness was worked out. 

The main value of the test letter, however, is not the fact 
that the necessary companson of all the conditions of the test 
with those of the “ big maiKng ” reqmres a thorough analysis of 
actual conditions The big pomt — so big and important as to 
stagger the business man now experiencing it — is this The test 
letter practically eliminates uncertamty, it avoids waste, and 
by the same stroke builds sales 

XXIX. Retail Control through Sales Records^ 

By a. W Montgomery 

Fluctuation in the volume of business by departments is the 
one objective on which the general manager of a many-line store 
constantly keeps his eye. There may be many side issues, such 
as adjusting complamts, encouraging employees and altering 
methods and plans, but constantly his attention reverts to the 
barometer of trade What does it register ? If below a ceitain 
mark, what is the trouble ? If above, why ? He must know the 

‘ Library of Busmess FracHce, vol 5, pp 1S8-200 Reprinted by permission 
of A W Shaw Company, lUustrations of forms are omitted. 
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reason for variations. His ability to expand the business largely 
depends upon the accuracy ■with which he senses the cause of 
conditions 

Department One may show by its daily report sales of $i,ioo 
in excess of the sales for the correspondmg day a year previous 
This gain may have been due to any one of several causes’ an 
advanced season on the hne carried, hea-vier advertismg, special 
sales and so forth, or it may have been due to a combmation of 
causes On the other hand, Department Two may show sales 
$900 less than last season The reason for the loss may have been 
a backward season, generally depressed busmess, insufficient 
advertising and so forth In either event the actual causes for the 
gain or loss must be determmed 

Furthermore, for the previous season, a period that covers six 
months, Department One may have failed by 15 per cent to equal 
the sales of the season prior to it Department Two, conversely, 
may have gained 20 per cent over the precedmg season In com- 
parison with the one daily report already mentioned, this is 
paradoxical, but averages taken over long periods will explain 

A summary of the causes underlying dally fluctuations for the 
entire season serves as a basis for detemunmg the reasons for a 
total gam or loss And these season-causes must be determined 
by watchmg daily sales in each department. The daily sale is the 
index, its total for any period — a week, ten days, thirty days, six 
months — gauges the fluctuation. It tells the percentage of 
gams and losses by departments These indicate the need of 
cause prescriptions that reach business building pohcies 

In this respect, there is no difference between a single line and 
a many-hne store, so far as the management is concerned In the 
former there are the same problems to be met and solved, only 
fewer of them In the latter, each department is a store, and it is 
but necessary to treat these departments as mdividual stores to 
obtain the same result 

If there is any difference, it is this the small merchant has 
the one final word when it comes to saying definitely what mer- 
chandise shall go on the shelves The general manager of the big 
store IS often the head merchandise man and must keep his hand 
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on the merchandise for all departments, indirectly through assist- 
ants It IS at this very point that the fluctuation m sales must 
guide liim in whatever adjustments he makes 

Fluctuation in business makes it necessary for the general 
manager to keep track of daily sales, this can be done only by 
watching each department as a unit and adding for a total, to 
ascertain the general increase or decrease in trade 

Each morning at nine o’clock m one store, the general manager 
gets a daily department report that summarizes each of the fifty- 
five departments, the sales, say, for 1912 and 1913, the purchases 
for 1913, and the estimated stock for the same periods This also 
gauges the merchandise purchased in comparison with the sales, 
the bills on file, the orders for the current month, the month 
ahead, and those for a longer penod 

Sales form the background against which purchases are built 
Merchandise may be bought for delivery at a certain time, and 
may be countermanded if the loss in sales is marked , or, of course, 
additional purchases may be made if the sales show a decided 
increase The general manager must know each morning how 
far to go, because purchases are made daily. 

This daily report starts with the sales check, which is either 
charge, cash, or C O.D It matters not which, for each must 
f ulfill its function m the total That function is to show the 
charge and cash business separate from the COD, which is too 
hazardous to rely upon 

Sales checks reach the auditing department every hour of the 
day If a charge or C O D, shp, it makes a shght detour by way 
of the inspector, shippmg and credit departments If a cash slip, 
it goes direct to the cashier by way of the inspector and then to 
the auditing department. 

The cash sales check is sent with money thiough the tubes to 
the cashier. The customer receives a receipt and the salesman, 
simply as a protection, gets a voucher bearing the cashier’s 
stamp 

The charge check is authonzed by a representative of the credit 
department and by the inspector who transmits it to the auditing 
department. 
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The sales check clearly states the purchaser and his address, the 
department number, the article bought and the amount. It is 
essential for salesmen to make an accurate record of each sale. 
Failure to give correct data often creates confusion in the auditing 
department, which is responsible for the daily summary. 

To avoid further confusion, the salesmen summarize their sales 
each day These totals are given to the head of stock, who then 
figures all the sales in his department and turns the report over 
to the department buyer or assistant buyer The buyer then 
forwards it to the head bookkeeper. He and the general manager 
alone know the total daily sales 

The daily sales report from the buyer to the auditing depart- 
ment is confirmed before it becomes official The reports of sales 
checks and the summary are unofficial because they are subject 
to correction by the auditing department After corrections are 
made, and any missing checks or dead COD slips traced by the 
auditmg department, the report becomes official and is ready 
to form its part in the final department report to the general 
manager. 

The department report is held until after the close of busmess 
each day to go with the final summary, which is given to the 
general manager in the mommg It is only an estimate, for the 
dead COD busmess, which often amounts to a thousand dollars 
or more in a big store, will not appear until a day or two later. It 
usually takes two or three days for this business to adjust itself 
Then the general manager gets his fimal department report 

The sales report by departments would not give the general 
manager a sufficient basis for findmg the cause of fluctuation in 
business and for ascertainmg the net gains, if a strict watch were 
not kept on the current payroll The absence of two salespersons 
in this department or that, lateness in arrival at the department, 
and so forth — these facts suggest mcompetency or mefficiency, 
and might handicap the service to the extent that busmess in the 
end would show a heavy decrease. This, of course, is cared for 
by the supermtendent 

Sales reports would also be less important as a barometer of 
trade if the cost of domg business for each week were not known 
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Just as sales fix present and future purchases, so does the cost of 
doing business govern them Therefore, the general manager gets 
each Saturday a report of all wages and all sales for the week 
Each must have its own percentage of fixed expenses and the 
sales must bear a fixed ratio to the pay But the daily department 
report is the real barometer of business The daily report on 
department organization mdicates the capacity to handle busi- 
ness The report on individual salaries and sales determmes the 
cost of handimg it. The three must be considered together m 
order to read the store’s profit 

Forty-eight hours after a tornado, a Nebraska clothier, who 
lost his stock in a fire following the storm, collected his insurance 
in fuU and had new goods on the way to the temporary place of 
business which he opened Neighboring storekeepers labored 
with adjusters for days before getting theii settlements, m more 
than one case it was impossible for them to establish their claims 
to anything hke the damage they thought they had suffered. 

The sales records of the fortunate merchant helped to secure 
this quick action from the insurance company. Sales records, 
although always maintamed by the larger stores, are generally 
avoided by small dealers who have found cost prohibitive A 
solution which makes them worth their keep has been developed 
by a Western dealer who carries a $50,000 clothing stock. His 
system is simple and mexpensive to maintain With the changes 
individual conditions suggest it can be adapted to a store of any 
size. 

The plan calls for daily and monthly sales records This 
permits exhaustive analysis Live lines may be distinguished 
from “ stickers ” Inquines which lead to better business are 
suggested Failures may be picked apart and successful plans 
may be intelligently followed to a satisfying conclusion And 
profits put back into the business may be invested where they are 
certam to increase and multiply 

Daily sales cards lead the system for store billing Sales for 
the day are divided as cash and credit items and hsted by depart- 
ments Columns are provided for recording the cost of articles 
sold either on ca^ or credit. At the right of the card, daily store 
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totals are taken At the end of the month the totals for depart- 
ments are calculated and recorded at the bottom of the card If 
a weekly balance is wanted, the sum of busmess done during 
that period is written m red m one of the spaces left vacant by 
Sunday 

Daily totals are taken from sales tickets These are segregated 
by departments as they are received Late in the afternoon, the 
amounts on the slips received are added by the bookkeeper This 
partial list may then be completed in a few mmutes after store 
closing Consequently the manager has on his desk a complete 
record of the day’s business before he starts home for the night 
Or he can leave it to be analyzed in the first fresh hour of the 
morning, as he chooses. 

Careful scrutiny of this card is one of his most important tasks. 
Falhng off of business in one department may prompt him to the 
invention of new sales plans Rush of business in another depart- 
ment may act as a reminder to prompt buying The effect of 
busmess changes may be shown m another column The day’s 
work may be reviewed in the light of past performance In aU, the 
card is practically a daily written report from department heads 

In the form, a column for returned goods is omitted as it is 
the custom to deduct the sales value of goods returned from each 
department’s total on the day’s business If such a plan is insuf- 
ficient, a fourth column may be added alongside the charge sales 
imder each department heading for handling returns 

Other features which may be added to the sales card with effect 
are advertismg and weather columns The advertising column 
shows the space and the mediums used for the day These facts 
are useful m checkmg up the efficiency of advertising and assist 
the manager in analyzing and comparmg past sales records. The 
weather column has a similar purpose The letter “ R ” for ram 
serves without further analysis to explam the poor sales on a day 
which ought to have shown a good average of returns 

At the end of the month, the totals of the daily sales cards are 
transferred to the monthly sales sheet This is the basic record 
of the storekeeper who operates on a knowledge of past perform- 
ances In malang it up, the total sales, cash and credit, for each 
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department are carefully forwarded Total costs are noted in the 
pioper column, and from this data percentages are figured and a 
gross profit and per cent of gross profit obtained Then expenses 
for the month are taken from the expense sheets and net profit 
and per cent of net profit for the month figured At the end of 
the season or the half-year, figures for the period are totaled in 
the column at the right. 

With slight alterations, the system outlined may be applied to 
smaller stores. For dealers carrying a stock of $10,000 or less, 
the permanent daily sales summary can be filled m according to 
the goods sold Subdivisions of stock take the place of depart- 
ments In addition, the daily sheet with the day of the month 
given, but omittmg the horizontal rulings, must be kept. This 
remams at the cash register and clerks enter sales on it as they 
make them At the close of the day the figures are totaled and 
carried to the permanent daily record The monthly sales record 
is similar to the form used by the larger stores Departments, 
however, are omitted and sales are listed on the permanent daily 
record 

An Eastern retailer uses a system for recording sales which can 
be adapted to small store needs and also dovetailed into short- 
cut bookkeeping plans When a sale is made, his clerk detaches 
the stub of the price ticket and places it in a box provided for that 
purpose Every morning these stubs are collected and the 
number of sales marked in the proper columns on the card index 

The clerk enters the cost, selling price and lot number on the 
sales ticket, so it is a simple matter for the bookkeeper to follow 
in dollars the number of sales shown on the card index. Figures 
on the sales slips are carried to a combined cash book and journal 
and the totals are used in secunng each day the daily gross 
profits These daily totals are then transferred to monthly 
sheets. Charges and C.O.D items are posted directly from a 
daily sales sheet to the journal, which carries columns for general 
accounts, customers’ accounts and creditors’ accounts To save 
the bookkeeper the trouble of re-entering the individual items 
posted from the daily sales sheet, only the totals of these columns 
are transferred to ledger accounts. 
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Tlie journal is ruled to economize work. The descriptive 
spaces are in the center, and to the left are columns which care for 
items to be posted to the general ledger Green lines divide the 
debits from the credits, faint red and blue lines across the sheet 
enable the bookkeeper quickly to follow and locate place and line. 

This division of the ledger entries into three parts affords a daily 
showing of amounts due on accounts payable (credit balance 
of creditors’ ledger column), and amounts due on accounts 
receivable (debit balance of customers’ accounts). 

The debit balance of the cash column shows the cash balance 
in the house and m the bank, the balance of the latter item being 
carried on the check stub as cash The separation of merchan- 
dise purchases and sales is earned to avoid the too common error 
of padding sales with merchandise returned to manufacturers, 
which, in the case of large items, is enough to disturb percentage 
calculations on profits and expenses 

The retailer who uses such a system need not depend upon the 
word of his assistants, or upon his memory, foi details m any 
section or department. He has at hand, when he needs it, an 
up-to-the-hour picture of his store. Vanations continually sug- 
gest themselves The system is flexible enough to meet aU 
conditions and is limited only by the ingenuity of the user. 

XXX Keeping Tab on Sales and Proeits ^ 

By W J Mulun 

A Minnesota hardware dealer had just finished taking his annual 
inventory. After totahng the figures and castmg up his liabilities, 
he found he had just about broken even on the year’s busmess, 
mstead of havmg the surplus which he had expected m view of the 
good trade experienced right along He had started some years 
before, and had succeeded fairly well durmg the period when his 
busmess was small enough to be handled by himself and one clerk 
As the town grew from a straggling village to a fair-sized dty, 
however, competition, keeping pace with this growth, had 
lesulted in a considerable lowering of the margia of profit. Sales 

1 System, September, 1913, pp 290-293 Reprmted by pemussioa of System 
Illustrations of forms are omitted 
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had increased tremendously; the annual volume ran over eighty 
thousand dollars 

The owner knew he was a fair manager, a good buyer, and while 
he had never taken the time or trouble to analyze his store prob- 
lems closely, he had consoled himself with the thought that 
though he was selling on a close margin, the volume of trade was 
certainly making hnn money To handle his increased busmess 
meant, of course, that expenses of all kmds had risen propor- 
tionately While conservative, he made the mistake, so common 
among retailers, of not estabHshmg a proper ratio between expense 
per cent and profit per cent His last three inventories had not 
been satisfactory, but he had been able to dte various reasons to 
account for his poor showmgs The inventory just taken, how- 
ever, broughthim to realize that a change must be made in the store 
if he was to keep it from gomg into the shenli’s charge He must 
discover what was wrong, and remedy the faults without delay 

Takmg counsel with the owner of a successful manufacturmg 
busmess — a thoroughly live man and a close friend — he 
explained his situation and asked his advice His friend had a 
keen sense of analysis, and, after lookmg over the books and 
stock, and askmg a good many questions, he decided that the 
sales were either carrymg a too heavy percentage of small profit 
lines, or that the general mark-up on stock was too low to make up 
for the expense meurred Pointing this condition out, he advised 
putting in a record of sales and expenses by departments which 
would reveal the source of weakness 

A daily sales sheet was the first step m this direction Six 
general classifications of the store’s merchandise were made, 
which could later be amplified if more Imes were added, or if it 
were at any time desirable further to divide the lines making up 
the six column headmgs This latter contmgency was not antici- 
pated, however, as the schedule provided a fair separation of the 
goods in arriving at a comparison of sales, costs and profits for a 
store of this size 

It was also decided to add a column for the repair shop which 
was run m connection with the store — charging it with all 
naatenals and labor, and crediting it with the proceeds m sales 



SALES AND ADVERTISING STATISTICS 383 

Sales tickets were put into use both for charge and cash sales, 
and, as items were put down on the sales slip by the clerk, he also 
entered the cost in cipher from the price ticket attached to the 
article. Each morning the totals of both charge and cash sales 
were first cast up and entered in the column of total sales for the 
day The costs were also totaled from the sales sKps The items 
were then thrown into the six general classifications of the store’s 
merchandise, after which the amounts of sales and costs of each 
were set down under their respective headings on the daily sales 
sheet This daily sales recapitulation looked good from the day 
it was started As a natural sequence, the merchant soon found 
it advantageous to cast up his department sales and costs and the 
totals of his cash and credit sales at the end of each week m the 
blank date fines falhng on Sundays For the first time m his 
experience, the owner began to see what each department or 
general fine in his stoie was domg day by day and week by week 
Naturally he began to make comparisons, and m turn began to 
see the need for further records which would summarize results 
by months 

A monthly sales record was the outcome This provided for 
entry of the totals of daily sales and costs of the different classes 
Entry of gross amounts of charge and cash sales was carried 
merely as a memorandum on this monthly sheet — the segre- 
gation by departments not being of suffiaent importance to 
warrant special columns by classes, either on this or the daily 
record Tins was also true of returned goods, these not affect- 
mg tlie sales to an extent warranting then bemg a factor, as 
returned goods were principally exchanges, and entry on the 
stock record was usually sufficient Having arrived at this point, 
rough figures could be struck showmg ratios of costs and profits as 
between the general hues sold 

It was next necessary to analyze the various expense items m 
conducting the busmess, so that the lesultmg figures could show 
their related per cent basis to that of the profits realized from the 
goods sold A daily expense sheet was adopted, therefore 
Regardless of the fixed expenses, which were entered in the 
ledger, it was determmed that for purposes of daily companson, 
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every outlay, whether for salaries, express, postage or other 
expenses, would be grouped and set down in the proper column 
daily Logically, a monthly expense summary followed tlie 
daily recoid At the end of the month the sum of the various 
amounts paid out for daily expenses was set opposite the classi- 
fications on the monthly sheet 

Footing of the total of all expenses was then tiansfened to the 
montlily sales and recapitulation sheet, and set down with the 
other recapitulation items in the lower part of the sheet Pei- 
centages of gross profit, expenses and net profit were figured, 
the resultant percentages showing comparisons on the business as 
a whole from month to month The percentages as arrived at for 
the whole store were also applied to each of the six general classes 
of goods, these latter percentages being entered each month, m 
red mk, to the right of the segregated amounts 

A few months’ use sufficed to show that the builder’s hardware 
line, which had been counted a mainstay of the busmess, was not 
earnmg money; competition in bidding resulted in such low 
prices that this one line alone was lowering the profit percentage 
all over the store When this became dear it was determmed to 
fix prices in this department which in the future would bring the 
proper margm, or allow the other fellow to take the business 

Another discovery, made durmg the ensuing months, was that 
certain unprofitable staples were being pushed by the clerks at the 
sacrifice of sales on highly profitable spedalties To correct this 
tendency, the men were told that mdividual sales records would 
be kept in future and that the value of a man’s sales would be 
reckoned from a profit-making standpoint rather than from large 
gross sales which carried too many staples This resulted m the 
men taking more interest in the goods which required pushing, 
and while it meant some little falling off in the totals of individual 
sales for a time, the profit results were so satisfactory that the 
owner was content 

Gomg stiff further into details about the goods making up his 
stock, with the idea of eliminatmg unprofitable articles, as well 
as of securing an intelhgent record of past sales as a guide to 
future purchases (also to afford protection against loss by fire 
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and theft), the hardware man determined to put in a perpetual 
stock record. 

As the filling out of this record in full detail meant considerable 
work, the card was designed to account for only full packages of 
the numerous small items carrred and sold every day narL, 
screws, hmges and the like. For statistical purposes it was 
enough if the original packages were charged off the stock record 
rmmediately on being opened 

Larger articles, however, which meant heavy investment and 
demanded careful watchmg, such as tools, cutlery, paints, 
brushes, household utensils and other important articles making 
up the stock, were given cards which took care of both open and 
reserve stodc Certain articles which moved rapidly were given 
cards for each size, while m other cases one card showed the 
record for several sizes or descriptions — the column headings 
being so arranged that entries could be made either from top to 
bottom of card, or from left to right, accordmg to the nature of tlic 
goods Goods received were debited to .the stock cards fiom the 
checked mvoices, and crechts for articles sold were entered from 
the daily sales tickets for the larger goods Where bulk was 
broken, as in the case of the small stuff, a printed stock slip was 
made out and sent to the office, which was used to credit the stock. 

In buying alone the stock record became almost as much a 
factor in the economy of the business as were the statistical 
records on sales and expenses, for the cards, with their graphic 
record of the movement of goods, saved many a dollar in invest- 
ment over the old haphazard days of memory and faith buying 

After a year’s use of his new records, the dealer again cast up 
results, and verified the story told him by the daily and monthly 
accounts he had maintaiaed. The actual inventory taken, when 
compared with the perpetual stock record, showed a variation 
astonishmgly low. 

The net value of the stock in dollars and cents, as related to the 
more or less theoretical sales and proJfit figures carried on the 
statistical record, was highly satisfactory The net profit 
percentage had steadily risen, while the expense percentage had 
not kept/paA- 
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This guiding chart had pointed out the way to future prosperity 
The merchant learned that to discover the difference between 
profit ratio and expense ratio another factor than the mere 
watchfulness over general outgo and mcome was necessary, the 
vital problem is analysis 

XXXI The Danger Zone in Store Keeping ^ 

By W. S Zimmerman 

“ Take a $200 mark-down on that gold bag, reduce this bracelet 
$20 ” In the half-darkness which follows the closing hour on 
short winter days, the head of one of the largest specialty stores 
m this country walked by the counters of his jewelry department 
and directed new price levels that fell below cost A group of 
buyers, followmg him. by a few steps, noted with consternation 
the very radical reductions ordered by the head of the house 
“ This jewehy department is thousands of dollars over- 
bought,” the merchant contmued at the last counter. “ It is a 
small retail store which has been mismanaged The crudest of 
storekeepmg blunders have been made Only the fact that it 
happens to be under our roof keeps it solvent. Around the comer 
Brown or Smith would have failed miserably with it 
“ On looking at thmgs closely, I find that the mitial mark-up is 
small for jewelry Since the stock-tum is low with jewelry, we 
must cover some of the interest on the capital tied up here through 
an imtial mark-up which is more hberal than usual Some 
novelty lines we can mark up roo per cent or more The general 
run should not fall below 50 per cent 

“The salesforce is costmg nearly 20 per cent of the sales, which 
is far too high We must locate the best salespeople and speed 
them up until their wages are imder 7 per cent of their mdividual 
sales Then the slower sellers should be weeded out until the 
department’s monthly payroll for salespeople is only 7 or 8 pei 
cent of the jewelry sales for the average month 
“ The turnover has not been over one or two — ■ far below what 
we must have. Jewelry turns slowly, and a good deal of staple 
' System, July, igi3, pp 60-64, Reprinted by permission of System, 
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stock must be carried the year round But here in the store, we 
should carry only enough staple stock to give ‘ tone ’ and meet 
current demands upon stock, and must put most of our seUing 
effort on popular priced, quick turning specials In this way, we 
can drive the turnover up to five or six times a year 

“ I shall also stop all orders — no more stock is to come into the 
department until it is in a normal condition Above all, in the 
future, estimates of jewelry sales are to be carefully analyzed 
By this analysis you will find that a fairly constant percentage of 
the year’s 'jewelry sales falls in each month For instance, June 
with its weddmgs will carry a high percentage of the annual sales 
So ’5vill December, the gift month Once you have these averages, 
fix on a conservative volume for a year ahead and talce out the 
percentages of the months that face you Subtract these esti- 
mated sales from your stock on hand. Then buy according to 
the result 

“ Now, I’ve read you fellows quite a lecture,” laughed the mer- 
chant “ What I have said merely sums up the elements of good 
retailing This store is just a collection of small stores under one 
roof and you must take mto account all the pomts which the 
smalL-town jeweler would have to manage for himself ” 

This retailer has four thousand people on his payroll. He has 
established over a hundred little stores m the circle of his big 
organization Still he says his problems and blunders are those 
of the smaller retailer Furthermore, he adds that his experience 
m selhng not far from a million dollars’ worth of stock a month 
shows that these blunders can be avoided, and tells you how. 

The buyer for this jewelry department, it later developed, was 
m a situation exactly hke that of the country merchant who 
finally woke up and found that he had been too busy to make 
money — three-fourths of his work could be done by a five-doUar- 
a-week boy The buyer had spent his days woiking out price 
ciphers and persuading manufacturers to create branded lines for 
his department Instead, he should have estimated with care his 
probable sales, made sure that his expenses were reasonable, and 
planned for a profit-makmg stock-turn Both the dty buyer and 
the country retailer had been grapphng with detail and had never 
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disentangled themselves far enough to size up correctly the things 
that really counted for progress and profits in their businesses. 

Dead stock is a difficulty by no naeans peculiar to city stores 
A Southerner had a few thousand dollars he wished to keep busy. 
He started a retail store and put a man in charge to “ keep 
shop ” 

A year or so later a chance to sell out came, even though the 
store had not been making a great deal of money The pur- 
chaser wanted an inventory taken The man who had been 
“keeping shop” for the Southerner “guessed there was some 
ten thousand dollars’ worth of stock on hand ” 

The actual inventory, the first in the history of the store, 
showed a stock on hand worth over seventeen thousand dollars 
Seven thousand dollars had been buried on the shelves — just as 
thoroughly as if at the bottom of a well Modern stock methods 
would have made the neglect of these goods impossible for moie 
than a few months Quick turnovers are only possible to retailers 
who know by effective records and correct stockkeepmg methods 
the amount of goods normally demanded by their trade and the 
quantity on the shelves or in storage. 

Analytic stock records not only automatically check stock and 
watch the mark-up, but usually also uncover valuable mformation 
regarding the best selling lines K cards are ruled for each hne 
of goods and every price noted for all items within the full lines, 
a girl can keep on them stock records which indicate the popular 
goods The cards should separate the fines into departments and 
show daily receipts and sales of stock. The retailer who, by this 
economical system, can place his finger on his best selhng line 
knows how to display and push and renew his stock to the very 
best advantage 

The credit man for a wholesale house stepped into the shop of a 
small Western retailer, under orders to mvestigate the little 
store’s stock He found goods on the shelves which his house no 
longer handled The merchant was evidently at sea regarding his 
best selling lines. 

“ I’ll bet you half your store that 50 per cent of your sales 
and 75 per cent of your profits are made on items you have 
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marked at fifty cents or under,” the credit man finally said. He 
spoke from experience with the troubles of hundreds of small 
retail stores. “You’re wrong,” repHed the merchant, “fifty 
cent lines do not give me half my volume My big trade is in 
women’s garments ” The credit man took three days to investi- 
gate He sorted the sales for a month by prices and in the end 
convinced the retailer that about 40 per cent of them were around 
half a dollar each. He next showed that, with proper buying, 
these sales alone could yield more than three-fourths of the store’s 
profit 

The merchant took the information to heart He installed 
duplicate sales sUps as a check on the hnes which turned quickly 
He remodeled his store on a basis of small departments and 
specialized on those low priced lines which paid immediate 
profits Working out the gains on individual hnes enabled him 
to shift the departments which were losing money to more favor- 
able locations in the store, or to discontinue them entirely without 
misgivmgs He could also advertise departments with direct con- 
sideration of the possible profit in mind At least he knew his 
business Today he reckons a month’s gross profits in figures 
which formerly would have seemed a satisfactory yearly record 

A student of retail methods with a Ukmg for statistics has stated 
that three retailers in every four figure their profits inaccurately. 
They mark up by takmg a percentage of their cost equal to the 
desired gross profit, instead of workmg back from a selling price. 

Launching out into busiaess, a young accountant ran into this 
error. He bought a half interest m a Pennsylvania retail store 
which showed satisfactory profits on paper But when he went 
over costs and mark-ups with his partner, he discovered that most 
of the profits were imaginary. 

His training enabled Mm to trace down the difficulty He 
found that the dangerous trouble lay in his partner’s system of 
estimating the cost of doing business as a certam percentage of 
the sales and then adding tMs percentage to the cost price when 
figuring for the selling basis on individual hnes The minute the 
new member of the firm used the desired selling figures as a 
starting point in markmg, the busmess showed healthy profits 
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The accountant correctly secured hjs gross profit (expenses 
were 20 per cent and the net profit desired 10 per cent) on an item 
costmg ten dollars, by treating the selling price as 100 per cent 
and working the problem out as follows — 

Selling price, always taken as 100% 

Cost to do business 20% 

Net profit desired 10% 30% 

Cost, $10 equals 70% of selling pnce 

Dividing the cost, $10, by 70, gave him the correct selling 
price $14.28 

The partner had been incorrectly marking the same article at 
$13, or $1 28 below the gross profit he thought he was providing 
for, by calculatmg his selhng price in this way — 


20% of fro for cost to do busmess 

$2 00 

10% of $10 for net 

roo 

Gross profit . . 

$3.00 

Cost 

. rooo 

Selhng price 

. $13.00 


He figured his 30 per cent gross profit on the cost price, instead 
of on his desired selhng price. But the cost was only 70 per cent 
of the selling price, whidi must always be taken as 100 per cent 
Thirty per cent of 70 per cent gives 21 per cent, which is there- 
fore the gross profit he actually secured But he thought he was 
getting 30 per cent Seventy per cent, his cost, plus 21 per cent, 
his actual gross profit, is 91 per cent, which is the percentage of 
the desired selhng price he believed he was putting on his mer- 
chandise. Actually he was barely “ making both ends meet ” 
because of his incorrect method of mark-up 

XXXn Moee Tuenovees ^ 

By Whebsier Sammons 

Rapid turnovers are today securmg the trade of a new five-story 
department store m a small Indiana aty for a less pretentious 
shop diagonally across the street Its quick turns allow the 
* System, March, 1914, pp 326-329. Reprinted by permission of System 
Illustrations of charts are onutted 
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smaller store, which is run by three brothers still in their thirties, 
to make money on margins so narrow that it repeatedly cuts undei 
the prices set by the big rival’s slow turnovers The owners of 
the larger store, who bought their first stock m 1850, know bank- 
ruptcy is ahead if rising costs continue to moimt into their 
dwindling piofits Bewildered for the first time in sixty years, 
they are fighting to save their sinking business They have put 
m an accurate cost-keeping system, purchased new fixtures, and 
advertised heavily, still each January of the last three years has 
seen them meet deficits by reducing the savings set aside for their 
families 

The young brothers, also faced by rising costs, clearly imder- 
stand why they are winning — they divide the high costs over 
many turns, a remedy for diminishing profits perfected since their 
older rivals learned to merchandise These figures, which System 
took from the books of the two stores during last October, 
epitomize the situation: average stock, at cost, m the three 
brothers’ ready-to-wear section, which sells annually clothes 
worth about $145,670 at wholesale, $14,481 , corresponding facts 
from the big store — sales, $125,820, stock, $24,899. Since they 
are securing twice as many turnovers, the brothers make money 
on mark-ups which would not pay the larger store a cent 

“ Quick sales at small profits is the modem idea,” the elder of 
these three brothers says “ My brothers and I got our training 
under one of the most successful merchants in New England 
Then we came West to tiy out his methods We picked this city 
because the heaviest competition is controlled by two elderly men 
who learned the busmess m the days when the jobbers regulaily 
gave SIX months’ credit, and the retailers four or six Theirs is the 
old idea — selling slow, at a good profit We have in mmd the 
Greek banana man who puts his money mto fruit m the morning 
and has it back agam by mght, plus 2 or 3 per cent net profit He 
makes over 600 per cent on his capital annually, if he is out every 
working day 

" We succeed m tuimng our money seven times a year now 
I don’t beheve our rivals do better than three We are quite 
satisfied with 5 per cent net on a turn — or 35 on oui investment 
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in stock. They have to net over ii per cent in order to equal our 
showing at the end of the year. We believe that it is better to get 
three sales at 5 per cent net, as long as you cover your costs, than 
it is to make one at 10 We build our big profit from a number of 
httle profits — I think it’s somewhat like carrying into mer- 
chandising a saying of Franklm’s which father made me learn 
by heart. ‘ Five shilhngs turned is six, turned again is seven and 
three pence, and so on till it becomes a hundred pounds ’ ” 

These ideas and methods are not umque In practically every 
city and town some retailer or wholesaler is using them to over- 
come competition and master rismg costs. In Logansport, 
Indiana, for example, H. S. Seyboid of the Seyboid Dry Goods 
Company cut $5,000 from his linoleum inventory and handled 
more sales In Columbus, Indiana, A. R Rosenbush reduced 
his hat stock over $800 and satisfactorily cared for his usual 
trade Numerous like mstances show that shrewd merchandismg 
on small stocks is enabling distributors to pay rising costs 
profitably 

In much the same manner automatic machinery, new office 
appliances and scientific management have helped manufacturers 
and office men turn their capital qmcker When management 
finds a better way for handling men, money invested in wages 
yields higher returns, when an mventor perfects an office apph- 
ance that shortens tasks, agam capital may be placed more 
advantageously, and when an automatic machine cuts factory 
work, the money spent for it gives larger dividends than resulted 
before the invention More turnovers come from these advances, 
bringing new profits foi meeting rising costs Net gams never- 
theless diminish in many mdustries because costs increase faster 
than the gross profits Of course, the large sales volumes of 
today, when they proportionately lessen expenses, also make it 
possible for manufacturers and distributors to declare satisfac- 
tory dividends on lower net returns But mcreasing the stock- 
turn, usually a far more adaptable means, realizes the same object 
— higher profits with no advance m price 

If, then, more turnovers is the business man’s answer to rising 
costs, why have they been neglected ? It is not difficult to 
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explain More than ordinary knowledge is required to secure a 
rapid stock-turn and it has taken tune for merchants to learn 
Some got the knack quickly — our largest department stores, 
prospering on rapid turns at exceedmgly narrow profit margins, 
resulted The majority, however, saw no need for careful 
merchandising, since profits were long and costs low But the 
rise in costs which marked the last ten years — over 3 per cent 
m retail fines — forced them either to learn or go out of business 
When profits were generous, competition scattered, credits long, 
and transportation slow, it was safe, or even necessary, to buy a 
year or six months ahead Today, following the rise in costs, 
margins are not generous enough to allow the fioldmg of piofits 
on the shelves in merchandise The hand-to-mouth buying 
which results when failure is avoided demands a careful gauging 
of demand and a comprehensive stockkeeping system. Since 
these restrictions set no easy task, the commercial agenaes tell us 
that 90 per cent of the retailers in America over-buy Further, 
the reports of retail failures from the three causes which reflect 
the severity of the work — mcompetence, neglect and inexperi- 
ence — grow heavier. 33 3 per cent of all the bankruptcies in 
1911, 36 8 in 1912. 

This situation is of importance to all business, for it touches 
the profits of every enterprise The happiness and prosperity 
of the homes are concerned, since over-the-counter prices must 
finally pay the cost of disasters in the factories and stores To 
improve conditions enough to overcome the reduction in net 
profits, it is necessary that the merchants be given two types of 
assistance m their fight agamst rismg costs and tightening com- 
petition — first, national standaids against which to check their 
stock-turns, second, tested methods for speeding turnovers 

National stock-turn averages fiom over seven hundred Ameri- 
can stores have been figured from System’s investigations to give 
the averages for the ten standard types shown in Table I From 
the books of several hundred stores carrying departmentized 
stocks averages for twelve standard fines were secured as shown 
m Table II 
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Table I The Turnovers herb Averaged are roe the Complete Stocks 

AND have no RmiEEBNCE TO EITHER THE CHARACTER OR THE NUMBER 

OF THE Lines Carried 

Average number of turn- Average number of turn- 

Type of Store overs secured annually Type of Store overs secured annually 

Grocery lo Hardware 3 S 

Department 7 Furniture 3 

Variety Goods 6 Shoe 3 i 

Drug . 4 s Clothmg , . 2 

Dry Goods 4 Jewelry , .13 

Table II These Average Turnovers are for Typical Lines and Bear No 
Relation to the Turns normally Secured through 
Complete Store Stocks 

Average number of turn- Average number of turn- 

Lme overs secured annually Line overs secured annually 

Notions 9 Hosiery , 4 

Corsets 8 Gloves 3 3 

Women’s ready-to-wear 6 Dress goods 3 2 

Wall paper 4 2 Silks 3 1 

Men’s furnidiings 4 2 Domestics 3 

Underwear 4 1 Carpets . 1 3 

With these averages to check against, retailers are in a position 
to deade if their stock-turns rank above or below the results 
secured ui other stores Turns are easily figured by dividing the 
sales for any period, at cost, by the cost of the average stock on 
hand during the period Once he has secured turnover and cost 
figures for his store, it is not difficult for the retailer to demon- 
strate the added profit which an extra turn will bring The net 
gains climb when the expenses are cut, the turnovers increased, 
the totals owing from customers reduced, or the gross profits 
lengthened As soon as larger stocks accumulate, customers 
neglect to pay, 01 expenses mcrease, the net profits dwindle To 
show these conditions, it is only necessary to express the cus- 
tomers’ balances and the stocks as equal to so many average 
days’ sales Your sales, at cost, leach $360,000 a year, or $1,000 
a day, let us suppose Then, if your average stock costs $30,000, 
it equals thirty days’ sales, and the total due from customers, 
fifteen days’, if we take it as $15 ,000 Also, if your gross profit is 
25 per cent and your cost of domg business 20, the net profit for 
the period will equal the difference between these two percentages 
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divided by the sum of the stock and the customers’ accounts due, 
expressed in days, and multiplied by 360 Or, in figures 

Net profit on your capital for the year = 

2K — 20 

; X 360, or 40% 

30+15 

If the stock is increased to a sixty days’ supply, the turnover 
lessens, and the net profit at once falls’ 

Net profit on your capital for the year = 

25 — 20 

jj^X36o.or,4% 

But if you buy closer and push the goods on the shelves down to 
a fifteen days’ stock, the increased turnover carries the net profit 
upward 

Net profit on your capital for the year = 

25 — 20 

X 360, or 60% 

Although these relations of profits to turnovers are universal, 
individual conditions vary the number of turns secured in specific 
stores. The standards given in this article therefore require 
modification when local influences are unusual The turns 
secured m a large department and in a country general store will 
differ because of the heavy buymg power touched by the city 
store and its managers’ skill. The turnover averages given on 
the next page are from several large department stores and a score 
or more departmentized concerns m country districts 

There are variations as marked in the number of turns secured 
by stores se lling single lines The average turnover made by the 
groceries investigated was ten, but before competition tightened, 
John Harvey, vice-president of the Kansas Retailers’ Association, 
handled sales averagmg $100 a day with a two-thousand-doUar 
stock Many a grocer is today carr3nng a stock equal to Mr. 
Harvey’s for a fifty-dollar-a-day trade Agam, one of the largest 
concerns in Boston is making eighteen turns a year in its women’s 
ready-to-wear sections — a Chicago store securing an equal 
volume of sales fails to make fourteen turns in the corresponding 
departments 
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stock 

Books 

Candy 

Clocks 

Embroideries 

Furs 

Infants’ dothing 

Laces 

Lmens 

Men’s hats 

Pianos 

Ribbons 

Stationery 

Umbrellas and canes 

Trunks 

Veilings 

Wash goods and flannels 


Number of tuma secured 
annually 

City depart. Country gen- 

ment stores eral stores 

4 I 5 

IS 9 

2S I 

35 3 

5 3 

5 3 

4 2 

3S 2 

7 4 

9 4 

6 2 

5 2 

. II 3 

S IS 

55 2 

• 5 32 


Investigations among drug stores set 4.5 as the national annual 
turnover for the line. Nevertheless, there is one store in Chicago 
which makes a turnover every twenty business days, and another, 
a few blocks down the same street, counts seventy days to a turn 
Naturally, stores m cities secure quicker turns than those near 
demands less dense, but expenses are usually lower outside of the 
urban sections Even though they average similar variations, 
the standards here given enable retailers to check up their turns 
in a general way and specifically to place their stocks in relations 
with other hues When the standards are studied in connection 
with the charts, which show turnovers and costs, it is possible to 
pick the lines that should rightfully pay the heaviest expenses 
With such average turnover records available, it is not difficult 
intelhgently to try out methods used by others for speeding up 
stock-turns Investigation of the merchandismg plans success- 
fully used by merchants in five states shows that they are getting 
more turns in four ways locating lines which move rapidly, 
weeding out the slow lines, setting stock hmits, concentrating 
purchases with a few manufacturers or wholesalers. Some of 
these merchants are using only one or two of these methods, 
others all of them, but not one has discovered and tested a fifth 
plan. 
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The first method for securing more turnovers — locating the 
fines which turn quickly — is, according to one of the most 
successful merchants in New England, at the foimdation of good 
merchandismg Still President McGlasson of the National 
Wholesale Grocers’ Association says that when he asks retailers 
merely how much stock they have, without reference to the turns 
secured by lines, many reply, “ Oh, I don’t know ” Locating the 
fast turning lines only requires that stock be taken frequently and 
the inventories compared with sales recorded by lines Once the 
fast turning, profitable lines are known, they are pushed and 
the stock on the shelves cut to the lowest limit. The quicker 
the stocks in these fines change, the more possible it is defi- 
nitely to satisfy customers and operate on a small mvestment. 
Manufacturers frequently mamtain in-stock departments for 
their fast turning lines, and thereby enable retailers to buy 
day-to-day supplies. 

“ We would not know where we were coming out if we didn’t 
find the fines which turn quickly,” declares a middle-western 
retailer who has made money out of hardware for thirty-two 
years. “ Turnover and volume are in a way more important than 
profit — the success of R H Macy and Company in New York 
proves my statement We — or anybody else, for that matter — 
could make money by selling everything on the shelves overnight 
for three-fourths of the cost, if the next morning we could buy at 
full price what we knew was wanted The fast turmng Hnes are 
the wanted fines If you know them, you have the malungs of a 
good merchandiser — and a good merchandiser will succeed, even 
if he is a poor buyer We shnply keep our sales and inventories 
by fines It helps at mventory time if the retail prices are put on 
each invoice ” 

The second plan for increasing turnovers is to weed out the 
fines which move slowly. Once the fast turmng stocks are 
tabulated, the less profitable lines immediately become evident 
If these slow goods will not stand heavier mark-ups than the 
rapid fines, they are usually unworthy of shelf room. Ehmmating 
unprofitable hnes overcomes a cause of retail failure mentioned 
by 84 per cent of the successful merchmits reached by the invest!- 
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gation in four states ■ — carrying too many lines. There are many 
lines which do not turn fast enough to warrant the retailer’s 
investment, for depreaation gradually eats up the slender profit 
margins they offer. A huge sales volume might be built around 
these fines , and not a peimy of net profit result The stores which 
frequently go under when all is apparently prosperous are making 
this type of sales — their owners have not weeded out the slow 
fines 

A Kansas jeweler, who built a business given up by his father as 
worthless into a going concern netting him five thousand dollars 
a year, has defiinite views about this danger springmg from slow 
turning fines. “ If you don’t know the weak lines, you’re bound 
to hold stocks from season to season, and that’s the shortest road 
to failure,” he says “ It’s all very well to have a bargain sale or 
call a job man or start a bargain store under your uncle’s name, 
but it IS much more profitable to know the stickers ahead of 
time Then you can go easy on weak fines, or, if you do get 
caught, it is possible to persuade the clerks to help you with extra 
efforts, before it is necessary to take mark-downs 

“ Don’t stop at merely knowmg the turns by lines, but know 
the goods How many men who sell them every day know how 
clothespins are made ? Close acquaintance with your stock will 
probably enable you to widen your appeal to customers by select- 
mg new fines — and to do so brings new profits When you get 
that sort of a grip on your stocks it’s only a question of stock- 
keepmg to weed out profitless lines Once you get the rapid 
turning fines gomg well, you will be in a position to aim for big 
gross sales and less profit — that is the type of business which 
makes money I sell a certain novelty pm, for instance, fiom a 
ten-dollar stock, by reordermg daily. I don’t mvest more than 
twenty dollars at a tune and I turn it twice a week at 3 per cent 
net on each turnover. My friend down the street sells at a 20 
per cent net profit a farm implement which cost him one hundred 
dollars It took him six months to make the sale Agamst his 
40 per cent — counting that he repeats the sale in a like time — 
I make 312 per cent and have eighty dollars less tied up That 
eighty I put mto other fast lines ” 
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Third among the tested methods used by the merchants work- 
mg in four states for rapid turns are defimte stock hmits and 
plans. The best way to prevent over-buying, in the opinion of 
these merchants, is to fix the lowest stock which wiU satisfy 
demand and tlien place orders accordingly This, again, is a 
stockkeeping problem Sales and purchases kept by lines give 
turnovers From several yeais’ records of turnovers, sales and 
purchases are estimated three, or even six, months ahead A 
reasonable increase in sales is figured and leeway left so that 
attractive “ snaps ” may be purchased It is then possible to 
hold the stock to limits fixed by weekly, monthly and semi- 
annual reports The facts for these reports are taken directly 
from the sales slips and account books 

A system of t^s nature is maintamed in the store of every one 
of the successful merchants whose methods were recently mvesti- 
gated by System. These stores have elaborate records, others 
only a cash book and a few cards for recordmg sales and inven- 
tories They all, however, know limits beyond which it is unsafe 
to buy This overcomes the constant temptation to buy for a 
discount, to let the stocks grow fastei than the turns, or to allow 
the buymg to get ahead of the selHng The mvestments in stocks 
are automatically held to profitable figures, the orders restricted 
to small quantities, and the fast turmng lines pushed In these 
stores new stock is arrivmg every day — fresh goods which the 
salesmen like to handle — and very little of the profit is on the 
shelves 

There is one danger in bu3ang too close, however An Iowa 
variety store owner, who averages eight turnovers a year, men- 
tioned it specifically, although the majority of the merchants seen 
by System’s investigators relerred to it “ Your profits are in 
buymg close,” he said, “ but you are tempted to cut down your 
assortments, and that costs trade Butler Brothers, the whole- 
sale house, tell me that all of the failures reported to them in my 
fine during the last thirty-five years were caused either by too 
much stock or too few hnes So we aie between fires There is 
only one object, however — to get what the customers want, m 
the quantity they need, at prices they are willmg to pay. I find 
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that a want book and a simple perpetual inventory increased the 
turns in one of my departments from one to four and a half I 
keep four daily records — charge and cash sales by departments 
or divisions of merchandise, daily sales by clerks, money due 
from customers , and money owed by me and my bank balance — 
and six monthly records — clerks’ wages and sales, charge and 
cash sales by departments or divisions of merchandise, net 
profits, expenses, mventones, and notes outstanding 
“ But, after all, records are valueless unless you learn to say no, 
when you’re properly stocked, to the t)7pe of salesman who talks 
about sales prospects, loads you up with more than you need, and 
then helps out your rival when you can’t buy any more My 
advice is to be as careful about the buying as you were the first 
year in busmess and to care for it yourself as long as your time is 
not exceedingly valuable doing somethmg else ” 

The fourth method for securing more turnovers is to concen- 
trate the buying with a few wholesalers or manufacturers. To 
do so is helpful in two specific ways First, there is less danger 
to the retailer of over-buying through duphcation, and book- 
keeping troubles are reduced Second, the manufacturer or 
wholesaler is naturally unusually interested m the retailers who 
buy heavily from him Especially in lines where style changes are 
important, cooperation between the retailer and the manufac- 
turer is valuable to both The style points which the manufac- 
turer is able to supply help to increase over-the-counter sales 
when passed on to the retail selling forces. Small stores are 
assisted in their buymg, and guarded from over-stockmg, by the 
manufacturers’ or the wholesalers’ salesmen, when the orders are 
large On the other hand, most traveling salesmen attempt 
to overload the man who unnecessarily scatters his bu 3 dng 
Furthermore, the best “ snaps,” and the most favorable service, 
go to the retailer who has concentrated his buying 
Standards against which to check the times invested capital 
should turn and plans like these tested methods for handUng 
stocks supply more turnovers — the busmess man’s answer to 
mountmg costs — not only to the retailer, but to all busmess In 
office and factory the stocks are not usually retailed, still they 
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respond to improved methods for getting more from business 
investments Standards for office work are bemg established, and 
turnover averages m some manufactujmg mdustnes are already 
known Alex Legge, general manager of the International 
Harvester Company, has called the attention of bis men to the 
increased turnover which will result from holdmg down the 
materials on hand, the goods on display, and the credits extended 
to customers His immense organization is faced by increasing 
costs, so are most enterprises — the eSects and results of efforts 
to meet these higher expenses will influence makers and distribu- 
tors alike When the retailer buys in smaller lots, wholesalers 
must ship with greater frequency Manufacturers, in their turn, 
estabhsh in-stock departments or supply the jobbers with smaller 
umts. In other words, the broad answer to rismg costs prescribes, 
first, strong cooperation between the makers and the distributors, 
second, an earnest spirit among enterprises to help one another 
make money yield larger returns through more turnovers 



CHAPTER IV 


FACTORY STATISTICS 
Introduction 

Factory statistics, unlike statistics for the sales departments of 
manufacturers or wholesalers, are concerned with operations 
which are concentrated and which are more or less highly stand- 
ardized Effort expended m manufacturing yields results which 
can be measured more exactly and evaluated more readily than 
the results of sales efforts Because of the greater standardization 
of the tasks and the concentration of processes, more detailed 
records can profitably be kept for the factory than for the sales 
department and the results can be more easily supervised 
As in the sales department, the factory records aim to show 
what is taking place, to reveal irregularities, and to provide 
information needed for the formulation of pohcies. A distinction 
is to be made between individual memoranda or reports and 
statistical records Occasionally a factory has an elaborate 
system of individual reports or memoranda for each piece of work 
done, but has no statistics The absence of statistics in such an 
instance is due to the failure to provide for the compilation of 
summaries and totals from the individual reports If the data 
entered upon the mdividual reports are not tabulated in a form 
which permits of comparisons being made, the reports are not 
being fully utilized. The statistical records which are compiled 
from the individual reports may be of secondary importance, but 
they are nevertheless valuable It is the utilization of these 
reports and records for statistical purposes in factory manage- 
ment with which we are concerned in this chapter 
In discussing these statistical records here, no sharp distinction 
is drawn between the different types of factory management. 
The manner in which the statistics will be utihzed and even the 
sort of records which wiU be kept will depend, to be sure, upon the 
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t3/pe of management — upon whether or not there is a separate 
planmng department, for instance Nevertheless in all factories 
statistical records are necessary arid the fundamental statistical 
principles mvolved are essentially the same 
The statistical system used in any particular factory depends, 
in the first place, upon the nature of the busmess — upon whether 
it is a continuous-process industry such as paper manufacturing 
and cotton manufacturing, an assembling industry such as auto- 
mobile manufacturing, or a jobbing business such as that of a 
machine shop turning out chiefly special order work Establish- 
ments of the third class obviously offer httle opportunity for stand- 
ardization and their statistical systems are highly mdividualized. 
In the first two classes of establishments, however, there is more 
or less standardization and the greater the standardization the 
simpler is the system of records and reports The statistical 
system, finally, depends also upon the size of the establishment 
A large establishment not only can afford to mamtain an elabo- 
rate system of statistical records but the very magmtude of the 
business with its delegation of responsibilities necessitates a 
comprehensive and thorough-going system of checks and balances. 

The selections repnnted in this chapter may be grouped under 
six headings — (i) purchasing and stores statistics, (2) labor 
statistics, (3) machine records, (4) records of progress of work, 
(5) records of shipments, and (6) cost statistics Although most 
of these articles were not written from the statistical standpoint, 
they illustrate some of the statistical problems involved in 
keeping factory records 

Purchasing and Stores Statistics 
Although the place of the purchasing department in the organ- 
ization and the form of purchasing records to be kept depend 
upon the type of business, in all manufacturing establishments it 
is generally worth while to keep purchase records which at least 
show the total quantities of each of the important materials pur- 
chased Such statistics are useful for purposes of comparison 
even where they are not utilized as guides for future purchases. 
In a machine shop purchases are made largely upon requisition, 
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according to the var3dng needs of the plant, consequently the 
purchasing agent in such an estabhshment has httle discretion in 
determining the quantity to be ordered or the tune of ordering and 
only a simple form of record is used ^ In other busmesses the 
purchasing agent frequently has occasion to utilize not only the 
records of previous purchases but also other statistical reports 
and records In a cotton mill, for example, the purchasing of the 
raw material is commonly under the immediate direction of the 
treasurer, who is the chief executive officer of the company, and, 
when the market conditions seem to make such a course advisable, 
raw cotton is often bought in large quantities in advance of the 
needs of the mill The cotton mill treasurer, therefore, finds it 
necessary to follow closely statistical reports of crop conditions, 
piices, raw cotton movement, and stocks available m the various 
markets 

In the prices of some materials, agricultural products and 
others, there are seasonal fluctuations, and a knowledge of these 
fluctuations, determined by occasional statistical investigations 
of prices paid or of quotations received, enables a purchasmg 
agent to regulate his purchases so as to take advantage of the 
seasonal swmg 

In the stores department of a manufacturing establishment it is 
a co mm on practice to keep a perpetual inventory for each material 
and for all supplies From such a record it is possible to ascertain 
not only the quantity on hand at any time but also the quantity 
received and the quantity used — statistics which have high 
value for puiposes of companson These figures, together with 
a record of matenals on order (ordered but not delivered) and a 
knowledge of the tune required for securing the delivery of fresh 
supplies, are also utilized statistically m establishing maxim um 
and minimum stores limits for the gmdance of the stores clerk or 
the purchasing agent 

Labor Statistics 

Under labor statistics the first item is the record of production 
hy^ each laborer and by each group of laborers. These records are 
* One fonn of purchase record was shown on page lo 
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to be compared with standards which have been established either 
through time studies or other special investigation or from a 
statistical tabulation of past records The methods of working 
out standards from time studies and from past records has 
previously been explained (pages 26-27) 

In some factories, m ordei to detect waste, a record is kept of 
the materials used by each workman In a shoe factory, for 
instance, a record may be kept of the numbei of soles cut from a 
given quantity of sole leathei by each cutter, with an entiy of any 
gam or loss over the estimated yield of the material The daily 
figures for net gain or loss are combmed m the form of cumulative 
records which afford an excellent check upon the workman In a 
machine shop a record may be kept to show the quantity of work 
spoiled by each workman, or m a weavmg department of a textile 
mill a record of the quantity of second-grade cloth woven From 
these individual records totals may be computed which provide 
valuable checks 

Payroll records, in addition to then primary use for accounting 
purposes, are occasionally utilized in connection with records of 
production as a source of mformation to aid in changing from a 
system of time wages to a system of piece-rates The payroll 
shows what the earnings have been for each class of workmen and, 
if the system of remuneration is changed, the piece-rates are 
adjusted so that the workmen will earn at least as much as pre- 
viously, provided the same rate of production is maintained The 
payroll figures for individual employees are sometimes followed 
regularly to ascertain whether or not earmngs imder a piece-rate 
system are increasing or faUmg off If any workmen show a con- 
tinued falhng off, it is generally a sign of trouble and may lead 
to discontent on the part of the employees. By detecting the 
dechne before it is too late, the manager may be able to remedy 
the difficulty 

Recently manufacturers have begun to give attention to what 
is called the “ labor turnover,” or the frequency of change in the 
personnel of the working force Oftentimes an unhealthy state of 
affairs has been revealed — a rapidly changmg labor force and a 
large number of men hired to maintain or slightly increase the 
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total number employed The term “ turnover ” is suggestive 
but in its application to employment it has never been exactly 
defined and obviously cannot be used in the same sense in which 
it is applied to stock-turn. Owmg to the danger of confusion with 
the usage of the term for other purposes, it does not seem advis- 
able to attempt to formulate a standard definition and that is not 
necessary for practical purposes since the desired results can be 
presented without such defimtion 

There are two distmet but closely related ideas involved in the 
discussion of this topic the first is the comparison of the number 
of persons hired with the net increase or decrease in the number 
employed and the second is the ratio of the number of new 
employees to the number of permanent employees. If the total 
number of employees in a given plant is 1200 at the beginning 
of tlie month and 1500 at the end of the month but 600 new 
employees have been hired, it has been necessary to hire two men 
on the average for each position filled during the month A 
record which shows this fact affords a valuable check upon the 
employment manager since it indicates the care with which 
employees are selected The record should be planned, therefore, 
to show the number of employees on the payroll at the beginmng 
of each month, the number leaving during the month, the number 
hired, and the number on the payroll at the end of the month ‘ 
From these monthly records annual totals can be compiled At 
the end of the year a record may also be compiled to show the 
total number on the payroll and the number who have been in the 
emplo3unent of the company for the entire year. From these 
figures the ratio of veterans to recruits can be determined, a ratio 
of significance in many plants since if the ratio of veterans is low it 
indicates improper selection, dissatisfaction, or internal friction 
These same methods are apphcable, of course, in department 
stores or in other establishments employing large numbers of 
persons 

MacTnne Records 

For machine performance, records are kept to show the produc- 
tion by each machine and, if the machine is in operation only part 
1 In some establishments a weekly record of this sort may be preferred 
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of the total operating time of the factory, the number of hours 
operated These figures may be compared with estabhshed 
standards They are also useful for cost accounting purposes 

Records of Progress of Work 

The individual records for materials, workmen, and machines 
are totaled by departments to show the amount of work per- 
formed in each department and to check up results If a schedule 
is used, reports are also required to show the progress of work 
At all points where it is possible for partially manufactured stock 
to accumulate, records should be kept to show daily or weekly the 
quantity on hand This aids in preventing a dearth at one place 
or a congestion at another. In a properly balanced plant these 
accumulations are reduced to a minimum, but they need to be 
checked constantly. In the stockroom, where fimshed goods are 
stored, records are obviously necessary in order to provide 
essential information to the sales department as well as to the 
general management The stock records in a manufacturing plant 
with a diversified output which may be carried in stock are 
similar to the stock records kept m a wholesale house 

Records of Shipments 

In the shipping department classified records of shipments are 
kept Another set of statistics, which is less common but none 
the less valuable, is for delinquent deliveries, and m some factories 
these figures are most readily kept in the shippmg department 
They show the number and value of all unfilled orders which have 
not been dehvered upon the promised date. Punctuahty in 
delivery is an important means of maintaimng good will A 
manufacturer with a reputation for punctuality in dehvery secures 
many an order over a competitor who offers a lower price but 
who has a reputation for delinquency in makmg deliveries This 
IS an item well worth watching constantly, and a statistical 
record best serves this purpose 
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Cost Staltsttcs 

Cost statistics are closely related to the other factory statistics 
It IS this relation which it is intended to bring out here, without 
entering upon a discussion of the accounting aspects of these 
figures The selections on this subject are intended merely to 
indicate the statistical problems involved m the selection of umts, 
and the records which are needed as a basis for the determination 
of rates If a machine-hour rate is to be estabhshed, for example, 
it IS necessary to know the normal number of hours which each 
machme is in operation, and this is ascertained from past records, 

I. The Puechasing Agent ^ 

By Eijhv C Chtoch 

Purchasing has generally been considered merely in the narrow 
sense of giving a man a reqmsition and then reqmrmg him to buy 
the material called for, for as little money as possible This is 
doing a “ commission house ” business in its narrowest sense, and 
can in no way effect the desired results Correct purchasing is 
not merely a matter of “ buying ” The buying has but httle to 
do with the real economy and effiaency of the undertaking The 
work of the purchasing agent should begin before the requisition is 
drawn, and should contmue after the goods have been bought, 
delivered and inspected He should see that the goods are prop- 
erly stored and issued, that they are put to the use intended, 
that they are used efl&ciently, and that they are kept in service till 
worn out 

The purchasing problem is the most interesting and the most 
important subject before Amencan business men It not only 
largely governs the economy of all their expenditures except rent 
and payroll, but it should also control their selling policies. Goods 
are only sold because some one wants to buy, the customer’s 
purchasing problems detemune the manufacturer’s selling 
problems. To sell properly one must meet the requirements of 

‘ Enstneermg Magatsine, June, 1915, pp 420-421. Reprinted by permission 
of Engineering Magazine 
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those who buy To talk of a sales policy except in terms of the 
purchaser’s buying pohcy is foohsh 

It is only when the full scope of the problem is considered that 
the opportumties for savmgs and improvements can be realized 
Strange as it may seem, the actual prices paid for supplies and 
materials are not of so much importance It is necessary to 
explain so revolutionary a statement, for generally price is about 
the only thing considered worthy of attention, and a difference of 
but a few per cent between two bids wiU swmg the order from one 
seller to the other 

In the first place much unnecessary mateiial is bought. While 
a purchasing agent is haggling over some shght difference in price 
he may be unaware that the supplies he is bargammg for are quite 
unnecessary, in fact that there are already plenty on hand This 
will often happen where improper storeroom methods and the 
absence of the necessary records fail to reveal the conditions 
Again too expensive supphes are often ordered Perhaps while 
all the attention of the agent is being given to this small difference 
in price it may be that the man ordermg the supplies in question 
specified qualities and grades superior to the requirements of the 
woik to be done. Without standard specifications based on the 
actual conditions to be met it is easy to buy materials that cost 
double what is necessary 

Many reqmsitions are excessive in amount The purchaser 
may not realize that carelessness m the estimating department 
has resulted in ordermg an excess of material Buying even a 
httle extra material which is not needed and will not be used may 
offset the most painstaking pnce-savmg ten to one 
Market conditions are often ignored Perhaps when supplies 
are bought they are bought as cheaply as possible, yet it fre- 
quently happens that lack of forethought makes it necessary to 
go into the market when conditions are unfavoiable and prices 
high — ]ust because no proper attempt had been made to esti- 
mate the future requirements of the business and plan a purchas- 
ing campaign to extend over a considerable period of time, and 
thus take full advantage of the various fluctuations and changes 
in trade conditions What is a low price if forced to purchase at 
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once might really be a high price when compared to the figure 
that might have been obtained if the necessity for making the 
purchase could have been foreseen 

The best purchasmg economies are rendered of no avail by a 
careless mspection of the goods actually delivered An infinitesi- 
mal difference in price between competitors is instantly apparent 
on the bid sheet, but vital differences in the value of their respec- 
tive deliveries might remain undiscovered unless there be a 
careful and systematic mspection of all goods bought. Superficial 
examination and a mere counting and weighmg will not suffice 

Poor methods of stores control are frequent Improper care of 
supplies, and careless methods of storage and issue lead to losses 
from deterioration, waste and theft that counterbalance the 
possible savings due to careful purchasing many times over An 
improperly conducted storeroom is capable of producing greater 
and more different kinds of loss and annoyance than any other 
one spot. 

Frequently supphes are not put to the use for which they were 
intended High grade materials are invariably issued by careless 
men in charge of supplies if the cheaper article called for is not in 
stock or convenient to get at. The difference in price between the 
matenal actually used and the matenal that would have served 
the purpose is a clear loss. 

If supplies are not used efficiently and economically the quan- 
tities requisitioned wiU be excessive This excess is an absolute 
loss , it IS a direct loss, and it is generally a great loss For instance, 
if a boiler room is so managed that the coal produces only 8o per 
cent of the steam that it should— it simply means that the coal biU 
is 25 per cent greater than necessary Similarly for all supplies. 
It is “ strainmg at a gnat and swallowing a camel ” to direct aU 
one’s attention to the price of the material purchased, and then 
permit it to be used inefficiently 

Goods should be taJken care of and used as long as possible It 
should be apparent that the value remammg in an article which is 
discarded or replaced before being worn out is practically all lost. 
If a tool or fiiachine capable of rendering a certain number of 
units of service be cast aside when it is four-fifths worn out the 
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loss of the remainder is equivalent to adding one-quarter to its 
original cost A purchasing agent can seldom efitect a price reduc- 
tion of anything like this amount, yet a careful use of equipment, 
a proper policy of maintenance and upkeep, a habit of taking 
care of one’s things and making minor repairs when necessary, 
may double or treble the life of one’s plant 

The philosophy of correct purchasing consists in getting the 
right matenals, in proper quantities, at a low price, and with as 
httle cost for the doing of it as possible But the fact must be 
emphasized that purchasing is but one part of the larger problem 
of stores control. No matter how well the mere purchasing func- 
tion is carried out the losses due to improper methods of drawing 
reqmsitions, and to unscientific inspection, storage, issue and use 
of supplies may more than offset all the savings in power plant, 
factory and office 

II. Anticipating Bitying Emergencies '■ 

By H a Russell 

There are frequently times when the question of price is an 
insignificant factor, as compared with the need of securing the 
desired material, supplies, eqmpment or repair parts of some 
machine that has broken down in the midst of a rush period The 
question of whether to have a heavy shipment come forward by 
express or freight can usually be deaded in a few minutes The 
important item is to know ^e one best and quickest method of 
securing the article needed The purchasmg department must 
look ahead, not only of the requirements of the factory, but also 
of the prospective orders which the sales department is endeavor- 
ing to secure The greater the problem of obtaining satisfactory 
dehvenes, the more evident will become the efficiency or non- 
efficiency of the purchasmg department Six months ago was 
none too soon to prepare for the present congested condition of 
the steel mills. 

First, let us consider the question of anticipating the require- 
ments of matenals which later become a part of tlie finished 

1 Iron Age, December 2, 1915, pp 1300-1302 Reprinted by permission of 
Iron Age Illustrations of forms are omitted 
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product If the product consists of standard lines, placed on the 
market from year to year, the purchase records should clearly and 
accurately indicate the variations in price from time to tune, the 
quantity used during a season or year, the standard quahty used 
and possible substitutes, the list of sellers of each item from whom 
purchases have actually been made and a further hst of sellers 
from whom the same items can be obtained With such records 
tlie buyer has a solid foundation on which to build up his purchase 
program for the period ahead, and it matters very little whether 
the period is to be of six months or longer duration 
Supposing that after the buyer has taken every precaution to 
have the materials commg along, as the factory needs may 
demand, and through some cause, beyond the control of the seller, 
shipment will be considerably delayed Does the buyer then 
throw up his hands and pass the information along to the pro- 
duction department, or does he get busy and secure the material 
elsewhere ? It depends to a great extent on the amount of pre- 
cautionary work that has been done beforehand 
We aU know that there are certain items for which no reason- 
able substitutes are available, but is it not a fact that the propor- 
tion of these items is comparatively small ? And is it not also a 
fact that even this proportion can be considerably i educed, if we 
keep our eyes open and constantly try out and experiment with 
new thmgs ? In our product we use a number of sections To 
secure a few tons of any of these may take many months When 
our order is sent in to the mill it is entered and held until sufficient 
tonnage has been received, from other sources, to justify a rolhng 
Usually this procedure is satisfactory because we have anticipated 
our requirements Supposing, however, that the rolling was 
delayed longer than usual and it was necessary for us to secure 
this material or lose a number of orders Our first step in an 
instance of this kmd would be to look over the hst of possible 
substitutes and get m touch with the makeis, with as little delay 
as possible, and in the majority of instances we have been able to 
secure the substitute section m tune for the factory needs The 
question of cost does not enter into the matter as much as the 
question of whether the substitute section wiU. give as good service 
as the one it replaces 
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Now let us consider the proposition of making use of the many 
large stocks of steel bars, angles, chaimels, sheets and plates, etc , 
that are carried in aU the larger aties, and any item of which can 
be usually shipped the same day up to var3mig limits of tonnage 
Almost all of the warehouses issue monthly stock lists and these, 
when received, should be properly filed so that they aie instantly 
accessible As the latest issue comes to hand, the previous copy 
must be destroyed, otherwise reference may be made to what will 
then be an incorrect hst and valuable time may be lost Where 
the lengths carried in the warehouses are at all suitable for the 
requirements, delay will be avoided by speafying these stock 
lengths At times when the stock lengths will cause too much 
waste, as m the instance of large sizes of I-beams, channels, etc , 
the best plan is to specify the exact length, and as these sections 
are generally carried in vanous lengths, from a few feet up to 
forty feet or even fifty feet long, the small quantity ordered can be 
cut from the longer pieces and still leave a desirable length on 
hand As the warehouse price, at the present date, is from one- 
half cent to almost one cent per pound (including freight, which 
of course must be added to arnve at a true figure) higher than 
prevailing contracts, the quantities ordered from stock houses 
should be based, as closely as possible, on the amount of tonnage 
required to keep factory orders on the move, until a further supply 
of that particular size will be received from the mill 

When an inquiry is received for certain machines, which are not 
a part of the standard line, and the space of time allowed for ship- 
ment would not permit of securing the matenal from your regular 
miU, your quotation should be based on waiehouse prices Under 
present conditions it is extremely unhkely that your competitors 
will be able to secure the desired matenals any sooner than you 
can 

As I have remarked before, the factory stockrooms should be 
under the control of the purchasing department, working in 
conjunction with the production department The stocks of the 
various items should be governed by a low and high limit for each 
item These limits are to be set by the purchasing department 
and can only be changed by its instnicbons. When materials 
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and supplies are readily obtainable and deliveries are prompt, the 
high limits can be reduced, when the securmg of these items is a 
question of weeks, instead of days, the hmit must be raised 
These limits should be changed only upon written instructions 
being received from the purchasing department. Our usual 
method of notifying the stockroom keepers of a change is to send 
them a typewritten memorandum, somewhat as follows “ Until 
further notice, reduce (or raise) the low (or high) hmits on car- 
nage and machine bolts 20 per cent ” To the man in charge of 
the stock of steel bars, slabs, etc , and the sizes of which are used 
for so many different machines that we carry the different items 
on a low limit basis, we send each week a list comprising about 
thirty of the leading sizes and then receive his report of the 
quantities on hand In the office we record this information as 
received and by comparing the quantities on hand with the low 
limits that have been set, we are enabled to have a complete 
grasp on this stock As soon as the stock on hand of any of these 
items falls below the limit that has been set we refer to the card 
which shows the quantities of each item speafied with the mill, 
and hurry up sliipment of such items as are necessary These low 
limits are changed also as conditions necessitate 
This perpetual mventory of stock on hand and list of orders 
placed and material en route is kept m the purchasing depart- 
ment, and consequently the responsibility of keeping the stock 
ahead of requirements rests there also In keeping the perpetual 
weekly mventory, the top figure m each section mdicates the 
quantity on hand in net tons, the second figure mdicates the 
toimage shipped but not yet received, or if in a car on the switch 
not yet unloaded, and the third figure indicates the total ton- 
nage of the item ordered from the several mills and unshipped 
The amount of the tonnage specified of each of these items, 
also the order number, date and seller are also recorded, and 
the extreme right-hand column of each section provides a place 
to indicate the date the item was shipped We have not pro- 
vided a space to note the promise of shipment, as we preferred 
to note this on the copy of the order. We divide the tonnage of 
the different sues between the miUs We have found it advan- 
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tageous to do so, for the reason that often one of the mills will 
have a rolling of a size about the time that we need the material 
As a proof that it pays well to watch each item carefully, I 
would instance our own particular case Several years ago, when 
null deliveries were from three to six months behind orders 
and our total tonnage for the year was over 2000 tons, it was 
only necessary to order from the different stock houses a total 
of less than 20 tons, or less than i per cent of the requirements 
Furthermore, no shipments of customers’ orders were delayed, 
nor was the factory held up at any point m gettmg out the maxi- 
mum output Of course daily consultation with the departmental 
foremen was a necessary part of the routme It might be well 
to state here that these consultations are usually handled by 
the production department, who, in a brief summary, report 
to the purchasing department 

Where the product is practically umform from year to year and 
the estimated sales for the year ahead can be based on the sales 
for the previous years, taken m conjunction witli the outlook for 
the commg period, it is only a matter of detail to work out the 
quantities of all the materials needed to manufacture the required 
number of machines Here the buyer has a great opportunity to 
tie up a large amount of non-producing capital, unless he is 
familiar with the selling season for each group of machines It 
IS very easy to order many items which may not be needed for 
months ahead, and the amount of money involved could be earn- 
ing at least the average bankmg rate of interest, even providing 
it could not be used to better advantage elsewhere Besides if the 
material is received too far m advance of actual needs it will take 
up storage room which could be used for other qmcker moving 
Items. Only by exercismg his best judgment may the buyer 
satisfy himself tliat it is wisp to order matenals a considerable 
length of time ahead of requirements, in order to take advantage 
of a low-priced contract that is about to expire 

A card shows the method of keeping the boiler stock up to the 
low limits, which in this instance are set by the sales, purchasing 
and production departments, working m unison The figures 
in the second column indicate the quantity of boilers of each 
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size and style wluch are to be carried on band over and above 
active customers’ orders These low limits do not, m all m- 
stances, indicate finished boilers ready to ship but rather the 
number of finished boilers, plus the boileis partly fimshed, plus 
the quantity of plate on hand from which each size and style 
can be later constructed 

The figures in the remaining columns show the stock on hand, 
fimshed and partly finished and plate, at each of the dates shown 
at the top of the columns This card gives an mstantaneous 
reference, not only for the stock on hand, but also the number of 
each size and style sold in a given period. If the figures do not 
indicate a rapid movement of any particular size, the low limits 
can be reduced However, if they mdicate a movement above 
normal the limits are raised, to be advanced further if necessary 
As will readily be seen the record can never be more than a week 
behmd the actual facts For the purpose of keeping these two 
perpetual inventories, steel bars and boilers, we use a card meas- 
urmg s X 14-m. A card of this size, while special, affords a com- 
parison for a much longer period than the usual standard 5 x 8-in 
card In fact we use these 5 x 14-in cards for a variety of pur- 
poses, such as recordmg the amount and cost of electiic power 
and light used monthly and yearly, the amount and cost of coal, 
pig iron and scrap, purchased yearly, etc The greater the 
quantity of these records the buyer has at his command the more 
mtelligently can he foresee the needs of the plant. 

At times quick action is needed to secure a repair part for some 
machine that has broken down in the middle of a busy season 
While certain important parts of the larger machines are carried 
in reserve, it is hardly possible to carry a dupheate stock of aU the 
parts that may break. When we purchase new equipment a most 
complete record is made of each machme, the seller’s name and 
address, the maker’s shop number and the size and style of the 
machine, a list of aU the loose parts which are regular or special, 
the date and number of the invoice, the purchase order number 
and the maker’s factory order number, if given All these are a 
part of the record. It is advisable to have the factory address 
also. It may very well happen that if this information is at hand, 
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a considerable delay can be avoided in securing the duplicate 
parts For instance, if a breakdown occurs late m the afternoon 
a telegram can be sent at once if the purchase record is complete, 
and shipment of the parts can usually be made the same day, but 
if valuable tune must be wasted m locatuig the oiiginal order or 
the mvoice the telegram will reach its destmation too late to 
permit of shipment bemg made until the following day A large 
percentage of machines are sold through agencies or branch offices 
located many imles from the factory, so it can readily be seen that 
the items of factory address and order number are of real impor- 
tance Often the foreman is undeaded whether to have the opera- 
tor report for work in the mormng or lay off until word is sent to 
him that the machine is ready for use agam A request for a reply 
to the telegram or a long-distance telephone call will generally 
settle this point. In any event the first definite information 
should be passed along without delay, not only to the foreman but 
to the production department as well. 

Another emergency that often confronts the buyer is the pur- 
chase of a new line, possibly the result of a recent invention, or it 
may be a product which has been upon the market for a number 
of years, but up to the tune the emergency arises the buyer has 
not been called upon to add it to his hst of purchases To be 
prepared to handle these promptly and inteUigently the file of 
Buyers’ Gutdes, Commercial Registers, etc , should be complete 
and up to date Circulars, chppmgs and memoranda should be 
carefuUy filed and, where necessary, indexed, if they in any way 
refer to products which are then, or may become later, a corporate 
part of the manufactured hnes. 

Ill Checking Losses in the Stoeeroom '■ 

Bv WitFOBD G Astm 

The balance-of-stores system of issuing, handling and accounting 
for raw materials may at first seem overwhelming to the managers 
of small concerns, who may consider it too elaborate for their 
needs. It is well to rernember, however, that the broad general 

1 Iron Trade Rmew, January 27, 1916, pp 235-239 Reprinted by permis- 
sion of Iron Trade Remew Illustrations of several forms are omitted 
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pnnciples of a balance-of-stores system can be appbed to a business 
of any size, as are the prmaples of double-entry bookkeeping. 
The late Fredenck W Taylor, who was probably the first man to 
study and work out the details of this system, laid great stress 
on the importance of the proper handhng of stores, in fact, the 
efficiency engineer, when he is called in to direct a fight against 
waste and inefficient methods, usually attacks first the stores 
problem, which constitutes one of the greatest sources of loss If 
an employee walked into the office, picked up a 50-cent piece, and 
put It in his pocket, he would piomptly be dischaiged In the 
storeroom, however, the careless handhng, loss and even pilfering 
of mateiial worth many times such a sum, is mildly deplored, 
but nevertheless considered a part of the game. 

The usual storeioom losses can be classified as follows 

Loss due to cariying larger quantities of supphes than required, 
loss in dela3ang work 01 holding up the workmen, loss due to 
wasteful methods m the plant, and loss due to wasteful use of 
material, resulting from wrong methods of issuing and accounting 

The balance-of-stores system, when properly installed, becomes 
an important adjunct to the pui chasing department, because the 
stores records can be used to answer the purpose of price cards and 
also take the place of the purchasing records as in the cases of 
firms or persons receiving orders 

Types of OrgantzaHon 

Three distinct types of orgamzation exist at present among 
manufacturing enterprises One of them is the old disorganized 
factory which has just “ grown up ” In it you will find the store- 
room without any special system of control The second is the 
factory which has discovered many wastes due to its unorganized 
condition and has taken means to check them In this type of 
factory the storerooms are carefully looked after, separate depart- 
ments and office force being provided for, and the authority of the 
persons in control of accounting and purchasing is clearly defined 
m relation to the stores department All material is carefully 
classified, definitely located and guarded by a proper system of 
requisitions, records and inventones. The third type includes 
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firms which have adopted the saentific management system In 
this type we will find that the material is not only guarded by 
systematic accounting, but a special clerk is provided to keep a 
balance-of-stores record This clerk, bemg located in the planning 
office from which come all orders pertaimng to stores, can tell at 
any time, by means of his records and location chart, the status 
of any material and where it can be found 
In addition to systematized method, modem management 
lequires that not only the material for the manufactured product, 
but all materials and supphes used m the plant, shall be controlled 
by the authority of the department of general stores It is, more- 
over, not sufficient, under scientific management, to send a , 
requisition to the stores for needed material All orders which 
require material must go through the balance-of-stores clerk’s 
hands before they are honored He exaimnes aU items and assigns 
them to a specific order, after which these items of material are 
not available for another order which may follow This is done 
before the materials are required for use, and serves as an advance 
notice to the stores clerk of any unexpected demand for a partic- 
ular material This makes it possible to renew supplies on short 
notice The planning department plans out the movement of 
the material from the stores department to any particular place 
where it is needed, also providing for the return of material as 
partly finished or finished product 
It is sometimes desirable, m the mstaUation of a system of this 
nature, to carry stock for the ledgers in groups For instance, one 
group would include all staples and another group would include 
all goods purchased for a particular purpose or job Such material 
has usually been handled by a direct requisition on the purchasing 
agent, from the department requmng it The goods are delivered 
immediately to the person or department issumg the requisition 
This procedure might seem to be logical and expedient, but in a 
great many instances it has caused much confusion and dissatis- 
faction because the man on the job receiving the goods is not 
concerned with the proper accounting for the material, his duty 
being merely to use it to the best advantage Agam, material has 
often been purchased outside, which could have been secured from 
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stock Critics may point out that vigilance in this case devolves 
on the purchasing agent and the storekeeper, but when a con- 
cern is carrying hundreds of thousands of dollars worth of 
material, storeroom records, not being considered as part of any 
regular stores-record system, cannot and should not be expected 
to prove infalhble Nor can the storekeeper keep mental notes of 
everything on his shelves In any system where an attempt is 
made to keep cost and statistical records, it is much more simple 
to do so where all supplies are handled through one source and by 
one metliod Quite as much bookkeeping and clerical work are 
required in cases where two schemes involving considerable dup- 
hcation are in practice, one for stores materials, the other for 
supplies not passing through the stores, as are demanded where 
one method is used for keeping track of both 
Before explaining the balance-of -stores system in detail, it 
might be well to exarmne the basis upon which the standards 
of maximum and minimum quantities are estabhshed The 
minimum basis for general stores is the length of time necessary 
to replenish the stock from the market If it requires a month 
after the purchase order has been issued, to get the material into 
the stores, then the nunimum amount of any item must be 
sufficient to supply the factory for that period of time, at least 
The minimum basis for fimshed stores will depend upon the 
probable shipping orders at the various times of the year esti- 
mated from past records, upon the time necessary to get various 
items into stores from the market, and upon die time needed to 
complete the process of manufacture for a new stock A minimu m 
stores amount is in effect an insurance against the losses which 
may occur when sales orders cannot be met on time A failure 
in a firm’s abihty to dehver goods on time leads not only to can- 
cellation of orders, but to a disorganized salesforce and a skeptical 
market When stores have been reduced to the minimum quan- 
tity, a danger point has been reached. 

The maximum quantity for stores is a somewhat arbitrary 
factor, but the essentials to be considered are the fluctuations in 
the demand during the seasonal periods For example, consider 
the months of Septonber, October, November and December as 
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one period. Suppose that during this period the average monthly 
sales are 1,000 umts, but that the demand for October in some 
seasons may increase to 1,500 or more, while November may run 
as low as 500 If we count on an average run of 1,000 per month, 
the finished stores on hand will run high during November This 
surplus, however, will be absorbed durmg the next month. Thus 
we can estimate our maximum quantity at 1,500 A safer limit 
probably would be 2,000, since October’s demand may exceed the 
1,500 mark, and it is not advisable to cut into the mi n i m um 
reserve, if it can be avoided 

Just as the minimum supply is a lower limit to insure against 
the possibilities of running too low, so the maximum quantity is 
a Mgher limit to insure agamst the overproduction of stock and 
the danger of running too high In making up a schedule of 
maxunum and minimum quantities, many variable factors must 
be kept m mind Perhaps a plant may be capable of turnmg 
out 2,000 units per month, but this amount may not be the most 
econoimcal quantity to be handled This last feature may 
result in the modification of the maximum amount, since the 
loss due to carrymg a greater number of pieces would be more 
than counterbalanced by the savings made in manufacturing 
the product in economical quantities. The same reasoning 
holds good for the general stores maximum Buying matenal 
in certain quantities may be more econoimcal than the savmgs 
made m carrying small amounts 

The record for matenal is as essential as a ledger is for account- 
ing, and it is just as important to know what your material 
balance is as to know your bank balance Figure i shows a form 
suitable for a general stores record, which also constitutes a per- 
petual inventory At the top of the form is the description of the 
article of which the record is kept The accounting section 
includes four sets of columns The first set deals with the number 
of pieces ordered through the purchasmg department, the second 
set of columns are filled out from the receiving department’s 
memoranda of receipts and the stores reqmsition sKps, while the 
thud set forms a record of material reserved for production orders, 
which causes a draft on the stock of material Reservation entries 
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are made from the stores department’s copy of each production 
order The fourth set of columns shows the balance on hand in 
the storeroom, after deducting material in reserve for use on 
production orders already issued, but for which the material has 
not yet been taken from the storeroom Actual count of material 
should be made as often as possible by the storeroom attendants, 
in order to check up the records 
Each day the balance-of-stores clerk prepares a list of material 
to be inventoried The clerk from the balance-of-stores depart- 
ment, to whom has been assigned the work of perpetual inven- 
torying, takes this hst and makes an actual count, shows the 
balance on hand mdicated on the bin card, and makes his 
returns to the balance-of-stores clerk, who checks against his 
stock records This inventory work makes it necessary to show 
the last requisition authorizmg the issue of the particular stock 
Item under inventory An accurate check is only rendered pos- 
sible by making reference to some particular requisition. A bin 
ticket record system aids materially in promotmg the accuracy of 
the record in the storeroom itself Each stock clerk must enter 
his imtials on the bin tag every time he takes out stock This 
feature has a salutary effect on the accuracy of the storeroom 
clerks and tends to prevent them from taking more material from 
the bins than is required, or from allowing the surplus to Ue 
around the storeroom. A record of this kind should not, how- 
ever, be made to serve as a regular stock record, since the data 
IS only recorded for quick reference 
This bin ticket contains spaces for the bm number, the mark 
number of the piece and its name, date received and symbol 
At the bottom of the card is a statement of what is to be done 
when the mini mum quantity has been reached Below the 
general data is the stock attendant’s record, including columns 
for date and stockman’s initials, also columns headed “ Amount 
In,” “ Amount Out,” and “ Amount Left ” 

A temporary bin ticket can also be used for the purpose of 
drawing special attention to those bins in which the stock is 
running below the minimum quantity, and contains the same 
information as the regular ticket, except that it is bright red in 
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color This ticket is substituted for the regular one, the latter 
being sent to the storekeeper. When the regular ticltet is returned, 
the red one is attached to its back and both are hung on tlie bin 
until stock IS brought up to the required quantity If the red 
ticket alone hangs on the bin, then it is known that the store- 
keeper has been apprised of the fact, but that the stock is below 
the danger mark If both tags are hung up, it is indicated that 
the storekeeper has investigated the matter and that proper steps 
are being taken 

The purchasing agent should be guided by the specifications 
furnished by those who have means of knowing exactly what is 
needed Such authorities should be the manager, superintendent 
or storekeeper, who should operate by means of the system of 
requisitions, orders and receipts of the stores department 

New matenal should be received at the receiving department, 
where, by means of a form, aU receipts of purchased materials 
are checked, and their weight and number entered for record 
Under no arcumstances should the invoice be used as the basis 
of checkmg It is a good plan to make out this form in tnph- 
cate, sending a copy to each department interested, the original 
to the purchasing department, the duplicate with the material 
to the storekeeper, with the triphcate remaining permanently 
with the receiving clerk The purchasing agent, upon receipt 
of his copy, checks it up, and forwards the original invoice to 
the storekeeper, who now has a complete file of forms in his 
records, showing the complete history of every transaction These 
forms should all be m one color, with the exception of the dealer's 
invoice The storekeeper now possesses all information required 
to meet any disputes which may arise with reference to the con- 
dition of material when received, its count, weight, quahty, price, 
etc , before a record is made of these goods on the stores cards. 
This feature makes the record a reliable source of reference 
FmaUy, when the storekeeper has checked and signed aU the four 
forms, he sends them to the bookkeepmg department for auditing 
The storekeeper should always bear m mind that his department 
is similar to that of a retail store He orders material, through the 
general requisition, from the purchasing agent, and then dehvers 
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it to the workmen over their general supply and material requisi- 
tions Great care should be exercised in the issuing of materials, 
which should never be done except upon the presentation of the 
proper reqmsition sKp, signed by the nght authorities and prop- 
erly filled out In all cases this reqmsition form, issued from the 
department requiring the material, must show date, quantity, 
full description, the proper charge account, and the signature 
of the man ordering 

In supplying an order, the store man issues the material called 
for on tire requisition either to the man presenting the reqmsition 
or, in case of large, bulky material, places it in out-going bms 
plainly marked as to whom the mateiial is for, with the job num- 
ber that it applies to If the store man has tune when tlie issue 
IS made, he should enter the amount issued, the job number, and 
the date on the bin card, subtractmg the amount issued from the 
amount on hand, so as to show the balance on the bin card He 
should then copy the symbol of the material issued from the bin 
card on the requisition and should show the balance on the 
requisition, initiahng this in the space provided But should he 
be too busy to correct the bm card at once, he should put all the 
requisitions into a box marked “ not worked,” until such time as 
he can work them After they have been worked, they should be 
placed m a box marked “ worked ” In the case of material issued 
many times durmg the day, the stock clerk should coUect all 
reqmsitions caUing for stock of one kind, add them up and make 
one entry of the total on the bin card, showing the balahce on one 
requisition only He should, however, initial all requisitions so 
as to show that they have been worked and mcluded These he 
should fasten together with the reqmsition that shows the total 
on top. 

As soon as the general supply 01 material requisition has been 
honored, it should be sent immediately to the stores record office, 
where the amount of the matenal drawn should be entered m its 
proper place on the stores card, the proper balance figured and 
the pnce entered on the reqmsition After these entnes have 
been made, the requisition should be turned over to the cost 
department 
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Some fi rms are not so formal m cases where stock parti are 
being made up They provide a tag which accompames the stock 
order of the individual parts through the shop This tag is pro- 
vided with 4 coupon which serves as an order and receipt for the 
necessary material Thus no special reqmsition is required to 
draw material, but in case of special repair orders, assembly 
orders, etc., a material or supply reqmsition order as mentioned 
above is used 

As each requisition is extended and the balance carried forward, 
the balance-of-stores clerk should observe whether or not the stock 
has reached the minimum. Upon this point depends the auto- 
matic arrangement of replenishing stoies and he must use his own 
judgment in cases where the balance is just more than the 
minimum quantity, depending upon how often and how much 
material is used Provided the amount on hand, as shown by the 
balance-of-stores records, and corroborated by the balance shown 
on the last reqmsition received from the storeroom, is down to the 
minimum, the balance-of-stores clerk will make out a reqmsition 
on the purchasing agent for the maximum amount, showmg the 
description and all the necessary data. It should be sent to 
the head of the department using the material called for. He 
should also make out a “ tickler ” for each reqmsition sent out 
and should see that it is not held longer than two days by the 
department to which it has been sent The requisition is then 
ready to go to the executive head delegated to approve all 
pmchases If the latter, after consideration of the matenal on 
order, deems it wise to continue to carry the amount shown 
in stock, he will O K. the requisition and forward it to the bal- 
ance-of-stores clerk When it has been returned, properly 
signed, the balance-of-stores clerk should enter the data on his 
records as “ on order,” and send the reqmsition to the purchasing 
agent, who will place the order and send copies of the order to the 
balance-of-stores clerk and storekeeper, and the original to the 
firm receiving the order. He should also file two copies in his own 
office, one numerically, according to the order number, and one 
alphabetically, accordmg to the name of the purchaser. He 
should also make out a “ tickler ” to be used as a follow-up on 
the order, to assure its prompt dehvery 



FACTORY STATISTICS 


427 

In tDperating a plant, it may often be necessary to requisition 
out of the stores a quantity of material or supphes in bulk for 
operating purposes For example, a department may draw out 
fifty pounds of brass rods for turning purposes, though only 
twenty-five pounds is used It would, of course, return the 
remainder and must, therefore, be given credit for it To provide 
for such cases, a speaal credit shp should be provided for all 
departments It should be remembered that a proper system 
would charge all material drawn from stores to its proper ac- 
count within twenty-four hours Therefore, if subsequent m- 
formation shows that more material was drawn than was needed, 
it IS necessary to record this fact and give credit to the depart- 
ment or job returning the surplus material. 

IV The Perpetual Inventory in Practical Stores 
Operation ^ 

By J B Gebbn 

Much has been written concerning the principles of scientific 
management but less regarding the details of its apphcahon 
The inherent difficulty m attemptmg a discussion of this phase of 
the subject is the almost infinite variety of situations existing m 
different manufacturing plants, each reqmring its own special 
treatment The manager who is convinced that scientific man- 
agement is theoretically correct, and has come to the conclusion 
that he would hke to try it, is confronted with the all important 
question of how to go about it There are two general methods — 
to employ a professional industnal engineer, or to do it yourself 
This article is addressed to the manager who has selected the 
latter 

The word “ scientific ” comes from a Latin root meaning “ to 
know,” and scientific management is essentially a management 
based on knowledge m distinction to one based on guess The 
knowledge which is the basis of scientific management is obtained 
usually in two steps, and may be said to consist of original data 

Engineenng Magazine, Match, 191S, pp 879-888 Repnnted by permission 
of Engineering Magazine 
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and derived data For example, a properly set task and bonus is 
the knowledge of what is a proper compensation for a given 
amount of work, and it is derived from data obtained by tune 
study The cost of manufacturing an article is derived from 
original records regarding material, laboi, and overhead expense 
Managers, as a rule, are at least famihar witli the methods of 
obtaining such origmal records as the accounting department of a 
scientifically managed plant requires. It is essential that the 
plant be broadly divided mto a stores department and a manu- 
facturing department, and that no transfer of goods of any kind 
be made from one to the other except on a properly executed 
written authority The forms usually used are known as “ stores 
issue cards ” and “ stores credit shps ” It is also necessary that 
all manufacturing be done on authority of a wiitten factory order 
The purchasing department must be so organized that all pur- 
chases are covered by a written purchase ordei The receipt of 
all goods must be reported on a material received report This 
much IS required as the basis for operating a “ Balance-of-Stores 
Record ” It is with the practical details of operating such a 
record that this article is concerned 
Before passmg to a discussion of the subject, it is well to realize 
that all manufacturmg may be divided into thiee classes, usually 
designated as contract work, job woik, and standard product 
manufacturmg Contract work is done mostly outside of tlie 
plant, as bmldmg a bridge for example Job work is done within 
the plant, but each order is made to the customer’s specifications 
Standard products are made withm tlie plant to standard specifi- 
cations and run to stock The business of any single company 
may belong to any one of these classes, or it may be a mixture of 
any two or even include all three The majoiity of manufacturmg 
plants represent a mixture of job work and standard product, and 
it IS to this class that special reference will be made. With but a 
few modifications, however, on some points, the discussion would 
apply to the other classes as well 
Passing to the practical details of mstalling and operating 
a balance-of-stores record, the first consideration is the clerk 
required to keep the record. In the larger aties, a suitable man 
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for this position can usually be obtained for $17 to $20 a week. If 
the work is supervised in detail, it is not necessary to pay more 
than $12 or 5 a week The duties of the balance-of-stores clerk 
are herewith presented in specimen form and later discussed 
in detail 


Balance-of-Sfores Clerk’s Duties 

1 Superior Officer In the performance of the foUowmg duties, 
the balance-of-stores clerk is under the direct supervision of the 
chief accountant and reports to him. He cooperates with those 
making out the original records with which he is concerned in the 
matter of correctmg errors 

2 Divisions of the Balance-of Stores Record The balance-of- 
stores clerk keeps the record m four divisions, viz , (i) Raw 
Material, (2) Semi-fimshed Material, (3) Finished Goods, and 
(4) Supplies, subdividmg these mam divisions as required 

3, Original Records and Their Use The balance-of-stores 
clerk receives the foUowmg forms from other departments and 
uses them as directed herewith 

(0) Copy of Purchase Order — After making the proper 
entries in the “ ordered ” column of the balance-of-stores record, 
the copy is initialed and filed serially by order nmnber 

(6) Copy of Material-Received Report — After making the 
proper entries in the “ Received,” “ Balance,” and “ Available ” 
columns of the balance-of-stores record, the copy is initialed and 
filed by date 

(c) Stores-Credit Slip" — After making the proper entries in 
the “ Received,” “ Balance,” and “ Available ” columns of the 
balance-of-stores record, the slip is priced, initialed, and turned 
over to the stores-distribution clerk 

(d) Stores-Issue Card- — After making the proper entries m 
the “ Issued ” and “ Balance ” columns of the balance-of-stores 
record, the card is priced, initialed, and turned over to the stores- 
distnbution clerk 

(e) Shipping Order — This goes to the balance-of-stores clerk 
before gomg to the shippmg department Opposite each item 
regularly kept in stock, he stamps “ Applied," and makes an 
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entry in the “ Applied ” column of the balance-of-stores record 
Opposite each item not kept in stock, he stamps “ Requisitioned, ’ ’ 
and makes out a requisition on the planning department for the 
goods The shipping orders are then passed to the shipping 
department 

(/) Copy of Factory Order -After entering in the “ Ordered ” 
column of the balance-of-stores record, the copy is initialed and 
filed serially by order number. 

(g) Invoices for Goods Purchased — After entering the unit 
price in the price column next to the “ Received ” column of the 
balance-of-stores record, the invoice is stamped “ Pal of Strs. 
Clk ,” initialed, and sent to the purchasing department 

4. Use of Bdance-ofStores Sheet The various spaces and 
columns are filled in as follows 

(a) Heading Spaces — Umt and name are stated briefly but 
plainly. When a new item is added, the umt and name are 
obtained from the purchase order or elsewhere as occasion 
requires The “ Average Weekly Consumption ” refers to the 
quantity sold or otherwise used per week on the average This is 
revised at least once in six months, or oftener if there is a great 
variation in the rate of consumption. In the case of seasonable 
Items where tlie average weekly consumption varies greatly 
during different months of the year, the proper average is 
specified for each season The “ Factory Time ” refers to the 
time m weeks required to manufacture an item plus a factor of 
safety, making a fuU allowance for the time required to start a 
run after the raw material is on hand It is determined by the 
planmng department This space apphes to finished and semi- 
finished material only The “ Classification Number ” is a 
mnemonic symbol standing for an item of stores This is devised 
by the chief accountant It is used to index the balance-of- 
stores record The “ Quantity to Order ” is determined by the 
manager of the stores department The “ Mmimum Stock ” 
space IS fiUed in as follows — Case I, for raw material kept in 
stock, the minimum equals the tune m weeks required to obtain 
a shipment from the source of supply, multiplied by the average 
weekly consumption. Case H, for finished goods for which raw 
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material is specially ordered, the nummum equals the product of 
the average weekly consumption, the sum of the factory time, 
and the time in weeks required to obtain a shipment from the 
source of supply Case m, for finished goods for which raw 
material is kept m stock, the minimum equals the factory time 
mulUphed by the average weekly consumption Case IV, for 
supphes, the minimum equals a specified quantity determined as 
directed by the manager of the stores department 

(6) “ Ordered ” Column — The date, quantity, and order 
number are posted from the purchase order or factory order, 
dependmg on whether the material is purchased from outside or 
made in factory 

(c) “Received” Column* — The date, quantity and order 
number are posted from material-received reports or stores- 
credit slips, depending on whether the material is received into 
stock from an outside source or from the factory The price is 
obtained from the invoice or the cost clerk, dependmg on the 
same circumstances. 

(d) “Issued” Column — The date, quantity, and order 
number are posted from the issue cards. 

(e) “ Balance on Hand ” Column — Every entry in the 
“ Issued ” column is subtracted from the last balance and the 
dffierence and date entered The cost pnce is entered after every 
receipt of goods If this fluctuates violently, the price is reviewed 
by the manager of the stores department before entry He may 
assign an arbitrary average price 

(/) “Applied on Orders” Column* — This column is used 
only m connection with fimshed goods Entries are made from 
the Shipping Orders covenng regular stock items, the date and 
quantity bemg posted. 

(g) “ Available ” Column — Every entry in the “ Applied on 
Orders ” column is subtracted and the difference and date posted 
Every entry in the “ Received ” column is added and the sum 
and date posted. 

(h) “ Remarks ” Column — This is used as the name implies 

(i) Lining up Columns — In order to keep track readily of 
various related items, the double lines immediately following the 
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quantity columns are lined in Whenever an order has been re- 
ceived complete, the space in the “ Ordered ” and “ Received ” 
columns referring to this order are lined off The same procedure 
is followed between “ Issued ” and “ Applied on Orders ” columns 
when the latter is kept 

(j) Checking Columns* — The narrow spaces immediately 
followmg the double lines after the “ Quantity ” columns are 
used for checking purposes 

5 Maximum and Mimmum The balance-of-stores clerk 
knows that it is tune to replemsh stock whenever the sum of 
goods on order and on hand or available becomes less than the 
prescribed minimum A requisition is issued for ,the specified 
quantity to order, and sent to the purchasing department in the 
case of supphes and raw material, and to the plannmg department 
in the case of semi-finished and finished goods 

The above represents a statement of the balance-of-stores 
clerk’s duties in such form as they might be issued to hun by the 
chief accountant or other officer Taking up the various sections 
of these duties one at a time for discussion, the first relates to the 
superior officer. The balance-of-stores clerk is imder the chief 
accountant’s supervision, because the work is essentially account- 
ing and is so closely related to othe^ features of a general account- 
mg system that it must be under the same supervision 

The second section refers to the division of the record All 
materials handled by a manufacturing company may be divided 
mto four mam classes, raw, semi-finished, fimshed, and supphes 
The balance-of-stores record should have at least these divisions 
and further subdivisions as the nature of the business demands 
These same divisions are usually made in storing materials, in 
reportmg an inventory, in cost accounting, and numerous other 
places, and should, therefore, be used in connection with the 
record so that it will harmonize. 

The third paragraph is concerned with original records and 
their use The balance-of-stores clerk requisitions the purchasmg 
department for material required and receives back a copy of the 
purchase order as acknowledgment and advice regardmg the 
date ordered and the order number This latter is useful m 
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checking the goods off against the proper order when received. 
The balance-of-stores clerk’s copy of the purchase order is filed 
serially so as to form a cross index with the purchasing depait- 
ment’s copy, which should be filed alphabetically All original 
records should be initialed as soon as posted to indicate that the 
proper entries have been made A copy of the “ Matenal- 
Received Report ” is essential to keep the record in balance It is 
filed by date because a frdght bill, or other record, may give only 
the date, or approximate one, on which an item of material was 
received and this system of filing makes it easier to locate reports 
The record itself furnishes a cross mdex by order number or name 
of item 

The “ Stores-Credit Slip ” is the authority to return goods to 
stoclc from the manufacturmg departments The quantity should 
be recorded in the “ Received ” column and added to the “ Bal- 
ance ” and, in the case of fimshed goods, to the “ Available ” 
column It is pnced at cost and turned over to the stores dis- 
tnbution clerk, who summarizes these and the stores-issue cards 
and keeps a running mventory in dollars and cents of the stock on 
hand This is necessary in order to close the general books once 
a month so as to derive a monthly profit and loss showing The 
credit slips and issue cards are eventually turned over to the cost 
clerk, who files them permanently by order number or, if they 
refer to an item of overhead expense, by account symbol 

The stores-issue card is handled the same as a credit shp except 
that it represents an issue of stock to the manufacturmg depart- 
ments, instead of a credit. 

The balance-of-stores clerk receives the shipping order to 
requisition the planning department for items not in stock, and to 
keep the quantity available contmuously up to date This makes 
it possible to advise the sales department at any time just how 
much of any item is available for sales. 

The balance-Of-stores clerk should receive a copy of the factory 
order, for reasons similar to those given in the case of a purchase 
order In one case the material is bought from an outside source, 
and m the other from the manufacturing departments 

After an invoice for goods purchased has been paid, it should go 
to the balance-of-stores clerk so that he may enter the price 
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This should be done from the paid mvoice in order to include any 
price adjustments The price mvanably should be reduced to the 
same umt as that in which the stock is recorded m the record 
The paiagraph concerned -with the use of the balance-of-stores 
sheet probably requires explanation on only a few points The 
“ Classification Number ” is essentially an abbreviation for the 
name of an item of stock It may be composed of figures, letters, 
or a mixture of both For a complete discussion of this subject, 
reference should be made to hterature on the subject. These 
symbols serve the puipose of translatmg shop names to those 
used by the accounting department, as a basis for setting depre- 
ciation rates, as an aid m sorting the cards for posting to the 
record, and for resorting by the stores distribution clerk, etc The 
question of devismg and using mnemonic classification symbols 
is a subject too broad to more than hint at here The “ Quantity 
to Order ” and “ Minimum ” will be discussed later in connection 
with the paragraph “ Maximum and Minimum, ” The “ Avail- 
able ” and “ Applied on Orders ” columns may serve a variety of 
purposes depending on the nature of the business Uses for these 
columns will readily suggest themselves In the above statement 
of the balance-of-stores clerk’s duties these columns are used only 
in connection with finished goods, but under certam conditions 
they might prove of greater benefit with one or all of the other 
classes of matenal. The essenbal thing in operating these 
columns is to have ah authorities for the issue of stock from the 
stores department cross the balance-of-stores clerk’s desk first, be 
entered and stamped “ applied ” Unless this is done, some stock 
will be issued without bemg first applied on orders which will, of 
course, vitiate the benefits of keeping these columns 
Passing to the next paragraph, the proper settmg of the 
maxima and minima, and the operatmg of this feature is the most 
important part of a balance-of-stores record. When the balance 
on hand plus the quantity on order equals the speafied minimum, 
more stock should be requisiboned This minimum should be so 
set that the fresh supply comes m just before the old stock is 
exhausted In order to set such a mmimum for an item of stock, 
it IS necessary to examine the factors which affect the exhaustion 
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and replenishing of stock These are twelve in number when aU 
possible cases are covered However, it is rarely necessary to 
consider more than three or four in any particular instance Fol- 
lowing are the twelve factors, the unit of time being the week and 
the unit of quantity that one decided on as the standard for the 
balance-of-stores record 

(а) Tune required by the purchasing department to place an 
order after receiving a purchase requisition from the balance-of- 
stores clerk. 

(б) Time required by the seller to ship the goods after receipt 
of the purchase order 

(c) Tune required m transit 

(d) Time reqmred to pass goods through the receiving room 
and to the desired point in the manufacturing department 

(e) Time required to manufacture goods 

(/) Tune required to ship goods after being manufactured 

(g) Time required as a factor of safety 

(h) Average quantity consumed per week 

(i) Balance on hand 

(j) Quantity on order 

(k) Maximum quantity that a single order might require. 

Let i = the allowable m i n i m u m , quantity Using the letters 

mdicated above, the sum (a + b+ c + d + e+ f + g) equals 
the time in weeks required to secure the raw material and manu- 
facture a lot ready for shipment This sum multiplied by h gives 
the quantity sold during the time reqmred to replenish the stock 
It might, therefore, be expected that if the balance-of-stores clerk 
made out a reqmsition on the purchasing department for raw 
matenal when this quantity was left on hand, the new lot would 
be ready just as the old lot was used up There must, however, 
always be enough on hand to fill the m a xim um order that might 
be expected, so the factor k is added It often happens that the 
quantity to order is small and the time required to obtain raw 
material is long In such cases, the factory must be subtracted 
The complete general formula then becomes, 

L = ia + b + c + d-\-e+f-\-g)h + k— j, 
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and a requisition should be put through as soon as L becomes less 
than j It is not necessary for the balance-of-stores clerk to figure 
an elaborate formula of this kind When all of the quantities, 
a, b, c, d, e,f, g, h, k, remain constant, or nearly so, over a period of 
time such as a year, the formula need be figured but once and 
the mmimum specified on the record as a number When, how- 
ever, one or more of these quantities vanes enough to warrant the 
extra work on the part of the balance-of-stores clerk, the formula 
should be specified on the record, using words instead of letters 
as very few clerks will readily comprehend the significance of 
algebraic symbols 

Referring back to the specimen duties of the balance-of-stores 
clerk, paragraph 4, Case I, the quantity b is regarded as varying 
so that it must be considered This would be true for instance 
in case bar steel were the raw material This sometimes may be 
had from the miUs in two weeks and sometimes it requires six 
months It is obvious that it would be foohsh always to keep 
a six months’ supply on hand and yet the supply must come in 
regularly This is accomphshed by having the purchasing depart- 
ment make monthly or semi-monthly reports to the balance-of- 
stores clerk regarding the time it takes to get dehvery The 
purchasing department is mstructed to add a factor of safety 
which shall cover the quantities a and c as well as g The balance- 
of-stores clerk should periodically compute h on all items and 
make such corrections as are reqmred. The quantity k, so far as 
these specimen duties are concerned, is considered very small and 
may therefore be neglected The quantity^ does not often enter 
mto the calculation, and when it does is considered by spedfymg 
that a requisition should be put through when the sum of the 
goods on hand and on order becomes less than the prescribed 
ramimum It will thus be seen that this apparently complicated 
formula has resolved itself for the case in point into a considera- 
tion of but two quantities. After the balance-of-stores clerk has 
figured a few items by this method, he can usually teU at a glance 
whether a requisition should be put through The person setting 
the minima should make himself very familiar with the theoreti- 
cal formula as given above and should reduce this to simple terms 
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covering specific cases which, may be practically apphed by the 
balance-of-stores clerk. The case given is but an example. There 
are probably several hundred different ways in which this formula 
may be reduced for practical apphcation By its intelligent use, 
however, it is possible to keep but a relatively small amount of 
stock on hand and at the same time always be sure of an adequate 
supply. 

The maximum is, of course, the sum of the mimmum quantity 
and the quantity to order The quantity to order is dependent 
on five factors These are as follows 
P — Average weeldy consumption 

Q = Set-up cost plus loss of profit, if any, due to idleness of 
machine 

R - Shop cost (except preceding item) per unit 
5 = Rate of interest plus rate of depreciation, both per week 
T = Storage charges per unit per week 
Then let X = Quantity to order 

It is evident that it costs as much to get ready to make a run 
of goods if only one piece is made as if a thousand are made, or 
ten thousand, or whatever quantity can be turned out without re- 
settmg a die or makmg other changes Consequently, the more 
goods that can be manufactured in one lot, the lower will be the 
cost Suppose, however, as is usually the case, that these goods 
must be stored m the warehouse for some time until sold There 
is an expense occasioned for warehouse space, money is tied up, the 
mterest on which should be charged agamst the goods, and there 
IS usually a loss through depreciation Thus, so far as storing the 
goods IS concerned, the more made at a time, the higher the cost 
Here are two forces, so to speak, pulhng m opposite directions 
There must, therefore, be some pomt where the cost is a minimmn 
If the quantity run be smaller than this amount, the mcreased cost 
per umt, due to distributmg the set-up charges over fewer pieces, 
more than offsets the reduction in cost of warehousing. On the 
other hand, if the quantity run be greater than this mimmum, the 
warehouse expense more than offsets the saving in manufacturing 
cost That branch of mathematics known as calculus makes it 
possible to determine the formula which expresses the proper 
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quantity to order so that the sum of the manufacturing and ware- 
house expenses shall be a minimum Expressed algebraically 
this formula is 




2PQ 


Thus, to find out the proper quantity to order in any particular 
case, It is merely necessary to substitute the proper figures and 
solve the problem by ordmary arithmetic No knowledge of 
either calculus or algebra is required to use this formula Great 
care, however, should be taken m getting the units correct The 
same umt of quantity must be used for P, R, S, and T. Costs 
must be written as dollars and deamal parts of a dollar For 
instance, if the shop costs is 6 2/10 cents per umt, it must be 
written $ 062 If tlie proper care is taken regarding the umts of 
quantity and money, it is a comparatively simple matter to figure 
the right size run to make on each item so as to give the maximum 
economy This formula will be found of greatest service in con- 
nection with expensive, bulky, perishable goods, with a high set- 
up charge, and of least service when the reverse is the case 


V The Stoees Department^ 

By George C Yeomans 

The investment of the average railroad in unused material is 
rapidly increasmg In fifteen years it has mcreased 283 per cent. 
This rate is out of all proportion to the increase m any of the umts 
of operation which render a stock of matenal necessary 
The ofi&cial figures of the Interstate Commerce Commission 
show the following increases to have taken place during the same 
period 

Miles of trade 50 per cent 

Freight car miles (10 years) 5° per cent 

Total car miles (partly estimated) 57 per cent 

No locomotives m service 70 per cent 

No cars in service 82 per cent 

Tons moved 167 per cent 

* Rmlway Age Gazette, vol 59, pp 237-238 Reprinted by permission of 
Railway Age Gazette 
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Reduced to a “ per irdle of track ” basis, the percentage of 
increase is as follows. 


Unused material 
Freight car miles (10 years) 

Total car miles (partly estimated) 
No locomotives in service 
No cars m service 
Tons moved one mile 


iSS per cent 
10 per cent 
15 per cent 
14 per cent 
21 per cent 
77 per cent 


Why this enormous discrepancy in the growth of the fixed 
mvestment in material ? 

It must be distmctly borne in mind that this is not an increase 
in the amount of material used, but in the amount of material 
that IS not used and which represents a practically permanent 
investment 

This distinction is important. Consumption of matenal should 
be expected to increase in greater ratio than the units of opera- 
tion referred to, because railroad operations themselves have 
greatly increased, both in magnitude and complexity But a 
stock of material should not mcrease m direct proportion to 
the amount consumed, and, while it could not perhaps be 
altogether limited to the same ratio of increase as those units 
with which it is here compared, it is reasonable to assume that 
so great a difference is wholly imwarranted 
It is unfortunate that more exact information on this subject 
is not procurable The units with which comparison is insti- 
tuted are not those of choice, but of necessity, and the com- 
parison is therefore crude, but the discrepancy between cause and 
effect IS so tremendous as to demand serious consideration 
I do not know a railroad executive who will not admit that this 
investment is larger than it should be, and who is not trymg in 
some way to curb it, but it is evident that the average way is not 
the right way, for the disproportionate increase continues. A 
detailed examination of this situation on ten representative 
railroads in various parts of the country, coupled with results 
actually obtained m several cases, point to the conclusion that 
this investment is nearly twice as large as is necessary on the 
average railroad. 
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The amount of capital thus impounded is reported as $240,- 
000,000, and this is undoubtedly the minimum If 40 per cent 
of this money could be recovered, there would be $100,000,000 
more of free capital to employ for other purposes 

Analyzed further, this means that the railroads, collectively, 
have unconsciously expended $100,000,000 for which no real 
necessity existed. True, it is not lost The material which it 
represents will be used some day or, at least, most of it, but it is 
idle capital and that means expensive capital When locked up 
in stocks of material the carrying charges are seldom less than 
1 5 per cent, and frequently as high as 20 per cent. Thus a fui ther 
expense of some $15,000,000 or $20,000,000 is caused, which is 
wholly unnecessary 

Why do such conditions exist, and what is the remedy ? 

Two principal causes contribute to this economic waste and 
prevent its correction 

1 Absence of exact information regarding the handhng of this 
large investment 

2 A reluctance to depart from long estabhshed precedents and 
customs 

It has come to be generally accepted that the first step toward 
positive control of this large investment is the creation of an 
organization to which can be entrusted the care and handhng 
of the stocks and the collection of accurate data concermng 
them 

Following the example of the pioneers in this reform a majority 
of the railroads have instituted a “ Stores ” department, but, as 
a rule, have placed it m charge of employees whose previous train- 
ing has all been along the lines of former practice and, through 
an imperfect conception of the basic prmciples underlying the 
effectiveness of such an organization, they have condemned aH 
departures from precedent and expected different results without 
employmg different methods 

Under such conditions the work of the new department has 
been perfunctory and superficial, for no matter how those m 
charge of it may strive, they are bound by the dictates of prec- 
edent and custom. They must also contend against a natural 
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jealousy over what has come to be regarded as a “ vested right ” 
of the individual or the department in the material they use and 
an equally natural resentment of what is construed to be an 
abridgment of long enjoyed authority 
The insignificance of the results obtained under these conditions 
creates a disbehef in the efficacy of the remedy 
The methods of controUmg the investment in material are the 
only ones that have stood still, on the average railroad, since its 
inception They are essentially the same today as when the 
“ Stourbridge Lion ” made its first trip 
The efforts at improvement have been mainly directed to 
faohties for the physical handhng of the material, which have 
an important effect on the labor cost, but none at all on the 
amount of the investment; unless, possibly, still further to 
increase it 

It is hard to understand why we ding so tenaciously to cus- 
toms which have produced the very condition which we seek to> 
correct, and bhndly follow precedents established under circum- 
stances that no longer exist, but until we realize that they have 
outhved their usefulness and are ready to discard them in favor 
of methods which are better adapted to the changed conditions 
of modem railroad operation, this unproductive and costly 
investment will contmue to increase 
The only methods by which the stock of material on a railroad 
can be controlled are the same, in all essential particulars, as those 
employed by any large and successful department store or mail 
order house The same basic principles apply m both cases It 
is purely a commercial problem, not one of operation or engineer- 
ing There must be the same precision of method, the same accu- 
racy of data, that are necessary to the profitable conduct of any 
commercial busmess The law of averages holds just as good m 
the consumption of material for tlie ordmary maintenance and 
operation of a railroad as in any other field of human endeavor, 
and tbs law should be intelligently applied in procuring and 
limiting the supphes for such work, but the averages must be 
founded on precise and comprehensive knowledge, and not on 
estimates or imperfect or mcomplete mformation 
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VI Time Study and Task Work Explained ^ 


The primary object of scientific methods of management is to 
increase the productive capacity of a man or of a machine to 
reduce eventually the cost of the product to the consumer and at 
the same time to increase the remuneration of the worker This 
must be accomplished not by mere speeding up It must be done 
by so arranging the work of the man as to eliminate the unneces- 
sary operation and the waste tame and teach him to perform each 
necessary operation in the best manner possible It must be done 
by standardizing the runmng of the maclune so as to fit each one, 
as regards speed, accuracy and constancy of operation, for the 
particular work it has to do 

The primary defect m the common types of management, how- 
ever comprehensive they may be as regards organization, hes in 
the lack of apphcation of scientific methods There is a lack 
of methods which start at the bottom, thoroughly study each 
element in the process, and then finally adopt a comprehensive 
plan of management coordinating all the details and ah the proc- 
esses m the plant to produce one effective workmg combmation, 
with the functions of each individual definitely designated 

This scientific method, the method of startang at the bottom, 
analyzing operations and standardizing ah implements and 
machmes, is difficult , it is slow , it is costly at the beginmng The 
problem to consider, then, is whether it will produce permanent 
results that will pay m the long run better than daywork or piece- 
work or the premium plan as commonly employed 

Let us contrast for a moment the usual plan of fixmg piece-rates 
with the time study method The foreman and superintendent 
get together, look over records and compare cost records of past 
performances, and then guess at the speed at which they think a 
man ought to do the j'ob In probably ninety-nine cases out of 
one hundred this guess will be wrong If the rate is too low the 

* Iron Age, April 24, 1913, pp 1010-1012 Repniited by permission of Iron 
Age 
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rn^n -will fail to earn usual day wages, and a strike is probable If, 
as is more apt to be the case, the rates are too high the men soon 
speed up and earn more than the management thinks they are 
entitled to Immediately the rate is cut and the same operation 
IS repeated. After one or two transactions of this kmd the men 
see that it is useless to try to earn a big wage, and when a new rate 
is set, they fix among themselves a definite output per day that 
will give them the highest wage that the management will pay 
This is no mere theory but is almost universal practice in piece- 
work shops 

How, then, do methods of scientific time study for rate-fixing 
diSer in principle from the ordinary plan of comparing cost 
records ? The taking of records, the finding how long it has taken 
a man or a woman to do a certain piece of work, is as old as the 
hills Records of outputs on the various machines are given m 
every factory. The obtaiiung of such records, however, is not 
time study 

Let us take for an illustration the making and erecting of forms 
or molds for reenforced concrete buildings — the fonns into which 
the semi-hquid concrete is poured m order to mold it to the proper 
dimensions for columns, beams and slabs The cost of forms is 
ordinarily figured either in terms of per cubic yard of concrete or 
else in terms of per square foot of surface area Neither method 
is accurate Take one of the simplest processes, the makmg up 
of a side for a column form The side of a column form consists 
simply of a panel made up of lengths of boards or planks with 
wooden cleats nailed across them at intervals The cleats are 
placed upon the work-bench, the boards or planks are placed 
across the cleats and nails are dnven to fasten the cleats to the 
boards. 

Suppose in one case we have a form or panel for one side of a 
column 12 in square Suppose in another case we have a similar 
form for a column 24 in. square. How shall we deter min e the 
difference in cost ? Based on terms of the cubic yards of concrete 
in the column, the cost of the form for the 24-in column should be 
four times as much as for the 12-ia. Based on surface area, the 
cost fpr the 24-in. should be twice that of the 12-m As a matter 
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of fact, the time of the 24-in. would be only a little over one-third 
more than 12 m for makmg up, with even a less difference than 
this for the other operation of settmg up and removing Other 
parts of the work wiU be governed by still different ratios, so 
different, m fact, that it is absolutely impossible to figure accurate 
costs or set tasks by any system of cost records 

Tune study does it m this way It takes the times of the ele- 
mentary or unit operations of the man who makes the form. It 
finds out how long it takes him to place one cleat on the bench 
It finds how long it takes to place the fimshed form on the pile 
It finds how long it takes to put a single board or plank on the 
bench It finds out how long it takes him to drive one nail By 
taking a lot of observations on each unit and allowing a definite 
fixed percentage for the necessary rest it is possible from such 
unit observations as these to determine the tune, and there- 
fore the cost, for making up forms of any shape and size If a 
certam form has more cleats, the unit time per cleat must simply 
be multiplied by the extra number If more mdividual boards, 
the tune per board by a different number of boards If more nails, 
the time per nail by a different number of nails By such proc- 
esses as these it has been found possible to make up accurate 
tables for tunes and costs of forms of all lengths and sizes and 
shapes. By the other method of over-all times, a separate obser- 
vation would have had to be made on every different length, 
width, type and design Records on one job would have been 
absolutely worthless for another or even for the same job under 
diffeient conditions. 

The same principles apply to other classes of work m the shop 
or m construction Time study not only shows the time in which 
the work should be done but it also assists m standardizing the 
methods and the implements In connection with the makmg of 
forms, for example, it was found by time study that a certain tjpc 
of hammer was better than any other It was found that a certam 
method of erecting the forms was considerably cheaper than any 
other plan It was found that the number and size of nails, which 
ordinarily varied with each individual carpenter, could be fixed by 
definite standards to avoid waste in time and materials It was 
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found that there were certain methods of handhng the lumber 
■which were cheaper than any other way. It was shown by actual 
figures the sa-ving that could be accomphshed by furnishing 
laborers to do all of the hea-vy -work so that the carpenters could 
stick to their job of carpentry 

This has been chosen as a typical case It is always found, even 
in such simple work as carpentry, when time studies are made and 
the work is thoroughly analyzed, that processes are improved and 
waste of time and of material is prevented 

Such studies are expensive Yes, this is true, so far as the 
obtaimng of original data is concerned Remember one thing, 
however, once the data are ob tamed, the imit tunes and the 
standards are adapted not only for that one piece of work, not 
only for that one locahty, but for all processes, anjrwhere, 
invol-vmg the units observed. You -will doubtless agree with me 
that ordmary over-all records taken in any one shop are abso- 
lutely useless for another shop In time study work it is entirely 
diSerent, and we have instances of data taken in Philadelphia on 
the manufacture of one type of machinery being used in Boston 
for the manufacture of an entirely different type of machinery 
While the work was entirely different, the same units were used 
in the processes The collection of such data, therefore, in the 
various trades will eventually prove of universal value 

The most important function of time study, as has been 
imphed, is setting tasks or fixmg piece-rates Time study is useful 
also for makmg more exact estimates It is useful for standard- 
izing implements and machines It is useful for arrangmg a gang 
of men In a recent a-vil service examination for a $4000 engmeer- 
mg position, one of the questions asked mvolved the general 
prmdple in laying out a gang of men and horses for hauhng 
earth from a bank to a distance of 1000 feet Out of seventeen 
apphcants, less than haff appreciated the most elementary pnn- 
aple that the nu m ber of men loadmg carts must be governed 
by the time reqmred for the carts to make the trip to and from 
the dump. 

I wonder how many men who have given attention to this 
matter are thinking to themselves, “ This is aU very well for some 
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kinds of work. It is all right for simple work such as form making, 
but cannot be done in the work with which I am connected ” It 
is almost amusing, if it were not so serious, to hear some such 
remark as this repeated over and over again by men in all classes 
of work with which we come in contact The most practical 
answer hes in the fact that time studies have been made and task 
work or saentific piecework or task work has actually been 
introduced m so many classes of work that it is possible to state 
without question that it is of umversal application 

Not long ago I attended a conference where the subject of one 
paper was the limitations of saentific management The idea 
was expressed by the wnter (who evidently had never come in 
close contact with the system) that it was apphcable to many 
classes of work, but it was out of the question to apply tasks to 
the miscellaneous operations m the machine shop Unfortunately 
for the reader of the paper, another speaker on the program 
was the president of a large machme shop, manufacturing not 
merely standard tools but makmg up miscellaneous orders He 
stated that in his shop scientific methods of management had 
prevented failure during the hard times of 1907, had greatly 
increased output, and at the same tune had reduced the number 
of men 

Experience in scientific methods of management has shown 
positively not only that quahty is not reduced, but that it is 
improved As a matter of fact, tasks, if properly handled, pro- 
vide a means for regulating not merely the quantity but also the 
quahty of output In many classes of work the saving of material 
is of much greater importance than the saving of time In such 
cases, the worker is paid a bonus not simply for lime but for 
quahty In fact, the largest proportion of the bonus is based on 
the saving of material. 

While tune study is one of the fundamental prmciples involved 
in scientific management and the other processes of management 
are centered to a considerable extent around the operation of 
tasks, in the sequence of themtroduction of the new management, 
the setting of tasks is one of the last rather than the first of the 
operations to perform. 
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If a manufacturer wislies to take steps to increase his output, 
he naturally turns first to the consideration of the speed of the 
operative How can I get more work out of my men ? How can 
I determine in a scientific manner the amount of work they ought 
to do in a given time ? How can I set the tasks or piece-rates that 
will be fair ? These are ultimate aims of a perfected organization, 
but instead of indicating the first thing to be done they represent 
nearly the last. If you begin to set tasks without first getting 
your machines and your men and your methods of handling your 
materials into shape you will fail absolutely m accomphshing any- 
thing but the most superfiaal results It is just here that the 
scientific method differs most from the rule of thumb method 

The planning of work is necessary in order that time shall not 
be wasted by the workers in ineffective effort The routing must 
be carried to a high degree of excellence in Older to distribute the 
materials properly and permit the settmg of individual tasks 
The worker must be trained to accomplish properly his task. 

Turning to the matter of time study when the plant is ready for 
it, the first thing that must be done, having obtained the necessary 
stop watch and blanks for recordmg observations, is to analyze 
the operations A decision must be made as to the elements or 
umts mto which each operation must be divided In the case of 
form making, for example, the units were placing cleat, placing 
board, driving nail, placing form on pile, together with certain 
others of less importance not mentioned The sequence of opera- 
tions must be determined so that the times can be readily entered 
The tune-study man must really leam each trade he observes 
Preferably he should be chosen from the plant organization, since 
it is of much advantage for him to be famihar with the processes 
On the other hand a really expert time-study man, because of his 
power of analysis and of seeing the operations that are taking 
place, can handle any kind of work and in a very short time wdl 
know more of details than the manufacturer himself, simply 
because it is his job to watch each individual operation 

Standardization of implements and machines must proceed 
hand in hand with the time study For example, even in such 
simple Work as handhng earth, the proper capacity of the cart or 
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wheelbarrow must be determined, the size of shovel fixed, and 
so on As a matter of fact, this standardization even in simple 
matters is much more intricate than one would think 
With regard to the process to be followed in observations, the 
actual time study is best made by taking a record of every opera- 
tion which a man performs, mcludmg not merely the effective 
work, but the ineffective work and the lost time The stop watch 
IS started, and the time he completes every operation, including 
the ineffective ones, is noted on the note sheets Then, after- 
wards, the results are studied and the operations tabulated and 
analyzed to see how long it takes to do the individual elements 
In making time study, the selection of the operative to observe 
IS a very important point Always select the best workers on the 
job for your prinapal observations Even if the supply of labor 
IS so small that it is impossible to limit the employment, m a 
particular branch, to men or women who are first-class operatives, 
relegating the others to some of the places which they are better 
fitted to fill, the best workers should be selected because they work 
steadier and their operations are more uniform Also, the best 
workers are apt to use the best methods of doing the work and 
wiU adopt new suggestions more readily Observations taken on 
the best workers do not necessanly mean that these times can 
be used only for this class A percentage has to be added to the 
net times in any case By properly adjustmg this percentage, the 
rates may be applied either to average workers working at a fair 
speed or to first-class workers It is usually a good plan to give 
the operative you observe a special incentive, such as an addition 
of 50 per cent to his pay on the day of the observation, as a 
reward for the trouble you are making him 
Having obtained the time of each of the units or elements by 
a large number of observations on the operatives selected, we 
are ready to make combmations of these unit times, so as to 
obtain the total required tune for any operation containing these 
units It is frequently convement to make these combinations 
by means of a simple formula For example, taking the making 
up of the side of a column form, which has already been described, 
if we let 
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c = time plaang cleat 
i = time placing board 
n = time driving nail 
p = time hftmg pde 

then assuming 6 cleats, 2 boards and 24 nails, the formula would 
be 

6c + 2& + 24M + p 

If seven cleats are used, the 6 m the first term would be changed 
to 7, if three boards are used, the 26 would be changed to 36, and 
so on In practice when task work is really started, these formulas 
are used to make up permanent tables, showing the total times for 
all the combmations that are apt to occur 
A percentage always must be added to the observed times 
before using them to set tasks, to provide for necessary lost time 
and delay occurring throughout the day In certain kinds of 
work 30 per cent is a correct value for this The per cent to add is 
governed by the character of the work and whether machine or 
hand labor To fix the length of the task, the tune thus obtained 
may now be used directly If the operative accomplishes the task 
m this time, he is given his regular day wage for the period plus 
a substantial bonus If he does not complete it in the given time, 
he receives his regular pay without the bonus If the data are to 
be used for setting saentific piece-rates or premiums, the plan to 
be followed is somewhat different but the general principle is the 
same 

In determimng the amount of bonus, bear in mind a funda- 
mental law of Mr Taylor’s, that a man will not do a maximum 
day’s work for an ordinary day’s pay In order to work at the 
best speed consistent with physical well being, an operative must 
receive from 25 to 75 per cent higher pay than his ordmary day 
wages To provide for required quality of the work, it is neces- 
sary, as I have already said, to adjust the bonus so that a man’s 
payment will depend not simply on output, but also on the 
quality of the product or the amoimt of material used- 
In starting any form of piecework or task work, an essential is 
to begin with one operative. Get this one well started and makmg 
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his or her bonus, before setting another to work If a number of 
workers are started at the same tune, one or more of them are 
certain to fall down and fail to accomplish their task in the set 
time This immediately gives an opportunity for dissatisfaction 
The man or woman selected for the start should be one of the 
best in the department He or she should be especially instructed 
just how to do the work, so that there can be no possible delay in 
handhng the materials, and so that the operation will be accom- 
plished with the fewest motions and by the best methods 

In beginmng tasks on a certam hne of work, it is frequently 
advisable to give a longer time than wiU be adopted permanently, 
provided, however, it is clearly stated to the operatives that this 
is simply temporary so as to enable them to become accustomed 
to the new methods and provided it is also clearly stated that at a 
certam fixed period the rates will be changed to new definitely 
stated figures These permanent figures must be given out before 
tasks are begun Never change this regular rate unless radical 
changes m methods or machinery are made by the management 
which reduce the amount of labor 
As illustrations of the operation of task and bonus in practice, 
I may refer to one case of hand labor for girl operatives without 
machinery, where the reduction m cost averaged about 50 per 
cent durmg the first year after mstaUation, while the girls accom- 
plishmg their tasks earned 40 per cent more than previously In 
another case of two men operating a machine, the reduction m 
cost was about 35 per cent, notwithstandmg a wage increase for 
tasks accomphshed of 40 per cent 
In many classes of machine work, the increase in output is very 
large because of the standardization of the machin e In certam 
government work, for example, the increase m output was over 
two and one-half times In certam cases of which we have record 
not merely was the labor cost substantially reduced, but the cost 
of material was reduced even as much as one-half, due chiefly to 
the thorough planmng and routmg of the materials for each piece 
of work 
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VII The Automatic Rating oe Workmen ^ 

The United States Armory at Springfield, Mass , has developed 
to a very high degree of usefulness the governmental system of 
ratmg workmen so that all mcreases in wages, aU dismissals from 
employment, the mdividual standing of employees m relation to a 
standard and to one another are determined automatically The 
personal equation is ehmmated from the management, neither 
favoritism nor unfavorable prejudice can make itself felt, to help 
or to injure a workman Up to a certam point the men are 
competitors among themselves 

The system constitutes an important element m the general 
efficiency work of the Armoiy It insures a concentration of labor 
of a degree well beyond that found m most pnvate manufacturing 
establishments The visitor is impressed with the industrial 
discipline, the complete absence of idleness, of conversation 
between the men, the indifference to inadents foreign to the 
routine of the shop 

The natural first thought is that a government factory quite 
naturally assumes an atmosphere of strict discipline because its 
managers are regular army officers, who are accustomed to abso- 
lute obedience to their wishes on the part of their subordmates, 
under which conditions the advantage over the works of a private 
manufacturer would seem to be large An analysis of conditions 
proves that this is not the case On the contrary the government 
shop IS handicapped in various ways, especially in the matter of 
civil service This excellent institution possesses features which 
operate against discipline It serves to tie the hands of the 
management. Little option is given as to who shall be hired, and 
summary dismissal is often impossible, even where it may be 
wholly desirable. The handhng of workmen must conform to the 
laws as enacted by Congress The employees are not enhsted 
men Their relations, man to man, with those in authority are 
much the same as in a private plant A large measure of the 
success that has been attained at Springfield is, of course, directly 

1 Iron Age, April 3, 1913, pp, 811-812. Reprinted by permission of Iron Age 
lEustrations of forms are omitted 
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attributable to the personahty and the abihty of the managing 
officers, but the statement would be equally true in a discussion of 
any system designed to give the greatest possible production in 
an industrial plant 

The automatic rating of workmen is but one element of the 
shop efficiency system, but it is a very important one Individual 
production being high, costs are correspondingly low Under the 
present management, the cost of a standard army rifle has been 
reduced from $15 to $13 67, which is a record as compared with 
results obtained in the works of the private factories of this and 
other countries, and in government shops generally Yet the men 
work only eight hours a day and are given twenty-seven full days 
a year with pay, which expense for labor the rifle has to bear And 
it should be added that the United States army rifle is conceded 
to be the finest military arm of its class in use today 

The efficiency report is not new in itself It has been used in 
government plants for several years But its application and the 
methods employed in getting at the described results have been 
developed at Springfield with specialized attention until they 
yield accurate, unprejudiced information of inestimable value 

The efficiency of a workman is the combmation of five elements 
They are not of equal importance, each has what is known as 
its “ relative weight ” Attendance and application each have a 
unit of one, habits and adaptabihty a unit of two, and abihty a 
unit of four The total is efficiency on a scale of one hundred 
The card has columns for the analysis of ability and attendance 

To consider the latter factor, the subdivisions are* absence with 
leave, on account of sickness, without leave and without pay In 
the illustrated card J Smith was in the six months absent fourteen 
days with leave, twenty days on account of sickness, two days 
without leave and three days without pay, a total of thirty-nine 
The law gives him fifteen daj^ with pay in a year in addition to 
holidays, all of which count without demerit Therefore, as 
J Smith had had no previous absences with pay in his leave year, 
the balance against him is twenty-four The rule is that for each 
three days of absence beyond the fifteen, one demerit mark shall 
be registered, and, in addition, there is a penalty of three demerits 
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for each day without leave. Therefore the workman had seven 
marks plus six, and the thirteen subtracted from the one hundred 
of the attendance column leaves him a balance of eighty-seven 

Application and habits are elastic factors In practice a man is 
given full credit, one hundred for application and two hundred for 
habits, unless real reason to the contrary is known As to adapta- 
bility and ability, the records of the employee’s labor, especially 
if he is on piecework, serve to check any opinion favorable or 
otherwise which may have been formed by his superiors In the 
case in question the man is given a full one hundred for applica- 
tion, two hundred for habits and one hundred and eighty for 
adaptability. Abihty is analyzed by the character of the work as 
specified at the bottom of the card and by the quahty and quan- 
tity produced. J Smith is given three hundred and eighty, the 
unit bemg four, making his grand total of efficiency nine hundred 
and forty-seven, or 94 7 per cent This is his rating. By it we 
must abide 

The ratings are determined semi-annually. No one man makes 
the decision as to the various elements of the efficiency card The 
matter is m the hands of a board consisting of the officer in charge 
of the shops, the assistant officef m charge, the general foreman in 
charge of the shop where the man is employed (there are two 
plants at Springfield known as the Hill Shop and the Water Shop) , 
the assistant foreman in charge of the particular department m 
which the workman is employed and the chief mspector Each 
of these judges has a more or less intimate acquaintance with the 
men and their individualities The production records furmsh 
important knowledge to the board It is easily seen that mjustice 
IS practically an impossibihty 

The efficiency card extends to the assistant foremen. Each 
must secure results He has no clerical duties to peiform, but 
concentrates on the instruction of his men, on the mamtaimng of 
disaphne, which means keepmg his men working continuously, 
and on watching production m order that there may be no loss 
through work which cannot pass mspection The attitude of the 
management toward these foremen is unusual Many a shop 
supermtendent would find it worth while to take a hint from this 
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element of the system As has been stated, the foremen are rated 
like the men The deciding board consists of the officers in charge 
of the shop, the assistant officer in charge, the general foreman and 
the chief inspector His pay is deter m ined by his percentage of 
efficiency If in reducing working forces a foreman is to be 
dropped, the low man in the hst goes, the theory being that each 
is sufficiently versatile m his abihty so that he can, if the need 
arises, be transferred from one department to another without 
interfering with the routme of production 

To be efficient he must make his department produce the pre- 
determined quantity of accurate work Few plants anywhere 
demand such fine limits of accuracy as those m practical every- 
day use at Springfield in the manufacture of army rifles, machine 
guns, bayonets, sabres, scabbards and other equipment of war 
To prove the statement, every part of every army rifle must be 
interchangeable in any other nfle of the model, whether it was 
made last week or five years ago Practically aH of the men are 
on piecework, the inspection department is maintained on a 
most rigid basis, as is demonstrated by the fact that one man in 
every eight is an inspector Therefoie, unless the work of each 
workman is gauged by the foreman at frequent intervals each 
day, he may become careless, and in consequence entail a loss to 
the Armory and to himself Each man is presumed to pay for 
work which he spoils, but this cannot save the government from 
loss, for the law reads that the financial penalty shall not exceed 
the workman’s daily pay In a few hours he could ruin the value 
of many days’ wages 

The importance of attention to work is made much of by the 
Armory If workmen are observed to be talking too frequently, or 
otherwise unnecessarily idle or inattentive, they are given a 
demerit mark, which enters mto their efficiency record More- 
over, the foreman is held fully responsible for such occurrences, 
and their repetition is considered prima fade evidence that his 
working force is unnecessarily large, that if the required output is 
achieved where idleness exists the transfer of a man or two to 
some other department can do no harm, providing that the stand- 
ard of industry is maintained. So the curtailment is made and 
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the foreman is compelled to accomplish results with fewer men 
It may be stated, however, that the knowledge on the part of the 
foremen and workmen that these penalties may be expected 
makes the necessity of their enforcement a very rare occurrence 
On July I and January i of each year the hst of men is made up 
by class and grade and percentage of efficiency The system is 
inexorable To be sure, an occasional exception may be made in 
the operation of the system Annotations occasionally appear 
against the names of mdividuals on the list m the records of 
the management For example, a highly skilled and faithful 
man may have dropped to the bottom of his class because of a 
serious unavoidable illness, such as pneumoma or typhoid The 
long absence from labor was a senous matter Knowledge of the 
man’s previous record may show that apart from this enforced 
idleness his record has been exceedingly good The management, 
therefore, may decide not to drop him in case a dismissal is to be 
made. But outside of such special cases the system makes no 
distinction Illness is considered as a misfortune to the victim, 
a well man is a more valuable unit m the shop force than an 
invahd and in justice to the former he is ranked above the man 
whose health compels frequent absences 

As to the wage rate, the efficiency hst removes all causes of 
controversy The workman enters the shops on his own basis of 
pay If it IS found that he is worth more money, the increase 
comes to him without his sohcitation, or it may happen that his 
earnmg power is below that which he has claimed, and his pay 
may decrease as he drops to a lower class Should a man ask for 
more wages he is told that changes are made semi-annually only 
His card is referred to and he is informed frankly regarding the 
possibihty which awaits him His efficiency may be increasing, or 
it may be decreasing, or standing still He cannot claim that he 
has been unfairly treated, for his record is as unprej'udiced as if 
kept by an automaton 

He is working m competition with the men who are doing the 
same class of work He makes his own record If he is diHgent, 
skillful, dependable, his standing is correspondingly high On the 
other hand, if he is a chrome absentee, if his habits are not good, 
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or if he is slothful, his percentage of efficiency must be low He 
may lose his position because he is at the foot of the hst and is the 
first to be discharged, or his rating may fall so low as to place him 
in a lower class as to wages 

The percentage of idle hours of workmen has gone down 
tremendously under the Sprmgfield adaptation of the rating 
system The periodic “ sickness ” followmg pay day is rare Few 
men care to take unnecessary demerit marks The wholesale 
desertion for an afternoon or a day which occasionally demor- 
ahzes a plant, because of a ball game or other outside event of 
exceptional interest, is practically unknown 

The rating system has an important place in securing flexibility 
of production, in other words, the capabihty of the works to 
carry an overload At the present tune the output of army rifles 
IS one hundred and fifty per day Recently it was found desirable 
to increase production temporarily to two hundred, and the task 
was accomphshed without adding to the working force or to the 
number of working hours Each man wiUmgly labored at in- 
creased pressure for the time being, without creating confusion, 
and of course, without decreasing the quahty of the product 
This IS an essentially important factor m a plant which may be 
called upon at any tune to speed up its production The Spring- 
field Armory shops are equipped to manufacture five hundred 
rifles per day of eight hours The machinery is always in complete 
readiness to be started up and full stocks of material are main- 
tained for that purpose In case of emergency everything would 
be m readiness to start manufacturing on a large scale, the exist- 
ing force going on a basis of extreme production, keeping tlie out- 
put ahead of normal until the full complement of men were 
recruited The disciphne of the system would be invaluable in 
such an emergency 

The effect of this effiaency system is shown in the close and 
intimate relations between the management and the workmen — 
and on account of this relationship, labor troubles are unknown 
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Vm Hiring and Firing i 
By Magnus W Amkandh-r 

It must be obvious beyond argument that every unnecessary 
dismissal of an employee must mean a definite economic waste 
to the employer, to the employee, and to society It seems obvi- 
ous also that the magnitude of this waste and its influence on the 
industrial situation is by no means clearly understood, otlierwise 
this important phase of the management of men would have 
received adequate attention before now Many managers of 
large businesses, to be sure, have recognized the existence of this 
problem and have established speaalLzed employment depart- 
ments to deal with it They know from experience that it does 
not pay to hire and fire employees haphazardly, they realize 
that it costs money to train a new employee, even a skilled work- 
man, in the special practices that are peculiar to a given concern, 
and that upon his dismissal, save on the ground of no further 
need, a similar expenditure must be incurred for the training of 
another new employee, which expenditure only good reason for 
the dismissal of the previous employee can justify In only a few 
instances, however, have employment departments been placed 
in charge of men of expenence and capacity who are competent to 
deal adequately with the many and often peiplexing phases of 
the employment situation, while still more infrequently have 
these employment managers been entrusted with the equally, 
if not even more important duty of continuing their personal 
interest in the men and women while they are retained in the 
employment, in order that they may be assured of proper training 
and fair treatment and may not be discharged without good 
cause Without this latter function, which he must share with 
the superintendent or supervismg foreman in harmonious 
cooperation, no employment manager will be able to brmg about 
a satisfactory solution of the hirmg and firing problem 

In order to place this subject concretely before employers so 
that they may recognize more fuUy the importance of this phase 

1 Magnus W Alexander, Htnng and Fmng, pp i-i6 An address delivered 
at the 20 th Annual Convention of the National Assoaation of Manufacturers of 
the United States Uepnated by permission of the author 
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of economical management, I have collected and analyzed vari- 
ous employment statistics and studied various employment con- 
ditions m an endeavor to draw the pertment lesson and to find 
the obvious remedy My observations were concerned especially 
with large, medium-size and small metal manufacturing concerns 
throughout the United States A similar investigation in fac- 
tories m Austria, England, France and Germany during the 
summer of 1913 has proved, however, that the problem under 
discussion is of international scope 

The investigation endeavored first to trace the curve of engage- 
ments and discharges in the vanous concerns durmg the period 
of one year and then to find out and study the reasons for the 
discharges of employees All data were obtained for the year 
1912, which may be considered to have been an industrially 
normal year The investigation covered the employment and 
discharge of all classes of employees at the various factories except 
those belonging to the commercial and engmeermg organizations 
and to the general executive staff A record of those who had 
entered the service of the concerns for the first time and of those 
who had been working m the same place at a previous period was 
also obtamed, for it was assumed that re-employment would 
usually cause a smaller expense than the emplo3mient of entirely 
new people tmfamiliar with the conditions prevaihng at a given 
factory 

The figures herewith presented cover the aggregate statistics 
of twelve factories located in six different states, some employ- 
ing only male and others employing female as well as male opera- 
tives The great variety of mechanical manufacture in this group 
of factories ranges fiom the production of big steam engines, 
many forms of electrical apparatus and high-class automobiles to 
that of fine tools and instruments, requiring labor of the highest 
skiU as weU as that of the common kmd The smallest of these 
factories carries normally less than 300, the largest more than 
10,000 employees on its payroll While it would add interest and 
value to this discussion to analyze separately the statistics of the 
various concerns m question, it would be obviously wrong to 
divulge individual figures which were obtained confidentially It 
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should be said, however, that these factories can be classed as 
average or even a little above the average in economical conduct 
and in respect to such influencmg factors as availabihty of labor, 
rate of wages and controlling legislative conditions 
A word of explanation is also m order relative to the mathe- 
matics of the arguments herem presented The rate of en- 
gagements and of separation from service should be considered 
separately for each week, and even for each day, in order to arrive 
at mathematically correct conclusions, since changes in the labor 
force during a year follow neither a straight line nor any weU. 
defined curv^, but vary usually according to a most grotesque 
zigzag hne On the other hand, inasmuch as various factors m 
the calculation are in themselves of an assumptive character and 
necessarily mtroduce mto the problem an element of uncertainty, 
the short cut methods of calculation herem used will be found 
to give results sufficiently accurate for the purpose It has been 
the aim to give conservative values to all assumptions, and these 
are briefly explained so that anyone with different judgment may 
readily substitute his assumptions and carry the calculation 
through on that basis Most mdustrial managers, however, I 
feel confident, wiU subscribe to the preimses herein stated 
In the twelve factories above alluded to, statistics show 
seventy-two and eight-tenths per cent of the employees engaged 
during the year had not been employed in these factoiies before, 
while twenty-seven and two-tenths per cent had worked in the 
same factories during one or several previous periods As a gen- 
eral proposition these percentages will be found to apply fairly 
weU to any normal emplo3nnent m the mechanical industries 
This group of factories gave employment to 37,274 employees 
at the beginning and 43,971 at the end of the year 1912. The 
net increase in the working force, as between January i and 
December 31, amounted tiherefore to 6,697 employees, while 
during the same period 42,571 people had been hired and accord- 
ingly, 35,874 had dropped out of the employment for whatsoever 
reason In other words, about six and one-third times as many 
people had to be engaged during the year as constituted the 
permanent mcrease of the force at the end of that period. 
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Several reasons might be given in explanation of this condi- 
tion It might be stated that the labor market in a given locality 
was m part responsible for the situation, it might be claimed 
that m a particular plant a temporary piece of work had to be 
done, such as the building of a structure or the digging of a 
foimdation, for which labor in excess of the normal quota was 
temporarily needed, to be dispensed with again when the special 
work was fimshed. Unusual conditions of employment might 
have been the result of a highly fluctuating productive situation, 
brought about in turn by a largely varying commercial demand 
on the factories durmg the four seasons of the year Above all 
else, sight must not be lost of the fact that a certain amount of 
separation from the service is unavoidable and must be reckoned 
with, such as results from death and prolonged sickness of 
employees and from the necessary discharge of some and the 
voluntary resignation of others in the workmg force 

The important fact, however, stands out that 42,571 people 
had to be engaged durmg the year m order to mcrease the 
working force by only 6,697 

Theoretically, only as many people ought to have been hired 
as were needed permanently to mcrease the force Practically, 
certain allowances must be made in order to view the problem 
in its correct hght These allowances must cover 

(a) The replacement of employees who die, 

(b) The replacement of employees on prolonged sick leave for 
whom otliers must be substituted temporarily, 

(c) The replacement of employees who, although they had 
been selected for their positions with good judgment, are 
found to be unsuited to the work or unfit on account of 
personal charactenstics, or who leave of their own accord 
because they do not find the work congenial, the chmatic 
conditions acceptable, or who for other reasons remove 
from the locality, 

id) The engagement of extra employees reqmred for short 
periods, either on account of a temporary piece of con- 
struction work or usually on account of the high peaks of 
a fluctuating production, and 
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(e) The recognized fact that no employment department can 
be run on a 100 per cent efficiency basis 
The substitution of fair numerical values for these items will 
indicate the probable number of necessary engagements that will 
have to be made m any event, even though the numerical strength 
of an employment is merely mamtamed and the now prevailmg 
weaknesses in the employment situation are removed 
It may be assumed that among all employees annually. 

One per cent die, 

Four per cent are sick so long as to necessitate their replace- 
ment temporarily or permanently, 

Eight per cent withdraw from service for unforeseen or 
unavoidable reasons, or are discharged for justifiable 
causes. 

Eight per cent are temporarily needed on account of normal 
fluctuation of production, and 
Eighty per cent constitutes a readily attainable efficiency 
of an employment department. 

These figures find then support m the following considerations- 
Mortality tables give the death rate of men and women m 
general employment in accordance with the age of such persons 
The average age of employees in the factones under considera- 
tion was therefore ascertained and found to be thirty-one and one- 
half years for male and twenty-three years for female employees 
For these ages mortahty tables place the death rate of male 
employees at eight and five-tenths and of female employees at 
seven and ninety-five hundredths in each thousand On the 
other hand, the experience of several mutual benefit associations 
in factories, some extending over a period of ten years, revealed 
that about seven in every thousand members had died annu- 
ally These statistics, therefore, justify the assumption that 
death removes annually not more than one per cent of factory 
employees 

The average number of persons in eveiy thousand who are 
annually incapacitated by sickness or accident from work for 
defimte periods cannot readily be learned from statistics, unless 
recourse is taken to expenences m the German Empire, and then 
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Other factors of the situation will also have to be taken into 
account Meager statistics of mutual benefit associations in 
factories and in particular the judgment of industrial managers 
and assistants must therefore serve as a basis for any assumption 
of this character. In this connection it must also be recognized 
that it is the prevailing custom in most factories to carry on sick 
leave for periods of many weeks and often several montlis those 
of whose sickness the management has definite knowledge, and 
not to replace sick employees, even temporarily, unless their 
absence fiom work should extend over a sufl&ciently long time to 
interfere seriously with the proper conduct of work. For the 
above reasons, then, the assumption that annually 4 per cent of 
the working force will have to be hired temporarily or per- 
manently, to take the places of sick employees, should liberally 
reflect actual conditions. 

As to the number of people who are annually separated from 
the service for reasons other than death or prolonged sickness, 
no rehable figures seem to be available In fact, the only con- 
crete information bearing on this subject seems to be that given 
by the Umted States Civil Service Commission, according to 
which 8 per cent of all Government employees are separated 
from the service annually for any reason, includmg that of death 
and sickness While in the case of Government employees 
replacement on account of death could again be assumed as i 
per cent that due to prolonged sickness should be placed lower 
than 4 per cent and might usually not be more than 3 per cent, 
on account of the liberahty of treatment of Government em- 
ployees and the lack of competitive commercial conditions m the 
Government service. From this it would follow that the annual 
separation from service among Government employees for other 
reasons than those of death and sickness might be about 4 per 
cent Realizing, however, that Government employment con- 
ditions aie usually more favorable to stabihty of service than 
those prevaihng in commercial industrial establishments, due 
allowance has been made for this difference by doubling the 
Government estimate and, therefore, aUowmg 8 per cent for 
withdrawal by voluntary or mvoluntary resignation alone. 
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The effect of a normally fluctuatmg production upon the 
numerical strength of the working body is difficult to estimate 
Opinions differ widely as to how far production can be fairly 
evenly distributed over the whole year, but the conviction is 
making itself felt among employers that in most businesses the 
prevalent erratic curve of productive requirements can be turned 
into a more even wave line Several interesting evidences are 
already available to show the effect of well-directed effort in this 
field It must, nevertheless, be admitted that certain fluctuations 
of production are unavoidable, to a certain extent the seasonal 
character of a business, and more pertmently, commercial pros- 
perity or depression, are determimng and uncontrollable factors. 
A correct assumption is made so much the more difficult also 
because normal productive fluctuations wfll but little affect certain 
classes of employees, such as highly skilled mechanics and clerks, 
while the great body of operatives or pieceworkers will almost 
instantaneously feel the effect of these fluctuations The opinion 
of many who were consulted seems to center around the assump- 
tion that for all employees and for a normally fluctuating produc- 
tion an annual temporary engagement of 8 per cent of the total 
number of employees would be justified 

Finally, in regard to the efficient conduct of an employment 
department, it should not be difficult to attain an efficiency of at 
least 80 per cent in this highly specialized branch of service with 
but a very limited staff 

Applying the factors above outlined to the problem in hand, it 
follows that while theoretically only 6,697 employees should have 
been employed to allow for an increase of the working force by 
that number, the additional engagement of 13,843 persons or a 
total engagement of 20,540 ^ persons would be justified to cover 
withdrawals by death, sickness or resignation to allow for pro- 

* Replacement of initial force = 2X% of 37,274 on 80% basis of hiring 


efficiency = 9,785 

Replacement of replacement = of (21% of 9,785 on 80% basis) = 1,285 

Permanent increase of force = 6,697 

Additional mcrease for permanent increase on 80% basis = 1,674 


Replacement of total increase = of (21 % of 6,697 + 1,674 on 80 % basis) = 1,099 

= 20,540 


Total 
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ductive fluctuations and for practical employment results and to 
cover the permanent increase m the force 

Yet the fact is that 42,571 employees were engaged where the 
engagement of only 20,540 ^ persons could readily be defended, 
22,031 persons were, therefore, engaged above the apparently 
necessary requirements 

It IS obvious that a considerable sum of money must have been 
wasted m unnecessarily engagmg so laige a force of men and 
women The picture herewith presented -will become at once 
more lucid and more appeahng if the figures are given monetary 
values 

No reliable investigation seems to have been made and pub- 
hshed in respect to such finanaal valuation Industrial managers 
were, therefore, interviewed in an effort to obtam from, them a 
consensus of opinion, but they were found to be rather loath 
to express their views because they had not given heretofore 
serious thought to the question While one manager estimated 
the cost of hiring and breaking in an employee at $30, the 
estimates of all others ranged from $50 to $200 per employee 
The great difference m these estimates is no doubt due to 
the diversity of the industries represented by these managers 
Most estimates ranged between $50 and $100. One machme 
tool builder, usually keen m following up matters of this kind 
when they have been called to his attention, looked into the 
subject with some care and stated it as his behef that the 
engagement of almost 1,000 persons m his plant during one year, 
while the permanent increase m his force amounted to less than 
50, reduced his profits' by fully $150,000 His estimate, there- 
fore, is about $150 per employee The head of a large auto- 
mobile manufacturing concern stated with equal positiveness 
that the engagement of a new employee would involve the expend- 
iture of at least $100 This statement is so much the more 
surprising as it is well known that on account of the high wages . 
paid in the automobile industry it should not be difl&cult to secure 
the best type of employees, both as to technical skill and general 
disciphne, and to hold them fairly well. Still another manager 

1 See footnote, p 464 
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who employs a great deal of female labor estimated this cost in 
some departments to run as high as $200 per employee, largely 
on account of the costliness of the material which these employees 
handle 

Unquestionably the skill, experience and intelligence of a new 
employee have much bearing upon the amount of money that 
needs to be expended for his training Another impoitant con- 
sideration IS whether the new employee is working on expensive 
or low-priced machmery or with high or low-priced tools, or on 
expensive or cheap materials, and to a certain extent whether or 
not he has been employed before in the same shop and particularly 
on the same class of work 

With this thought in mind I subdivided the employees under 
investigation into five groups and studied the requirements of 
each group as to the quantity and quahty of required instruction 
for new employees and the effect of the work of new employees 
upon the economical conduct of the business 

Group A comprises highly skilled mechanics who must have 
practiced their trade for a number of years in order to attam the 
required degree of all-around experience and profiaency, 

Group B compnses mechames of lesser skill and experience 
who can acquire an average degree of proficiency within a year 
or two, 

Group C contains the large number of operatives usually known 
as pieceworkers, who without any previous skill or experience in 
the particular work can attain fair effiaency within a few months, 
somewhat dependmg on the character of the work. 

Group D includes all unskilled productive and expense laborers 
who can readily be replaced in the course of a few days; and 

Group E IS composed of the clencal force in the shops and 
offices 

The distribution of the employees in these five groups was found 
to be as given in the table below, assuming that 73 per cent in 
each group were newly hired and 27 per cent were re-hired 
employees 

The next task is to find how many employees in each group 
were apparently unnecessarily hired Approximately correct 
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Number of Employees Total Engagemeuts 


Group 


Increase 

All 

New 

Re-Hired 

A 

3,355 

626 

4,661 

3,393 

1,268 

B 

4.473 

814 

6,296 

4,583 

1,713 

C 

12,673 

2,327 

14,440 

10,512 

3,928 

D 

13,046 

2,369 

14,321 

10,426 

3,89s 

E 

3,727 

561 

2,853 

2,077 

776 

All 

37,274 

6,697 

42,571 

30,991 

ii,S8o 


results will be obtained by emplo3nng for each group the same 
method of calculation as was used for finding the number of 
unnecessarily engaged persons in the total number of employees 
In order to secure more correct figures, allowance would have to 
be made for the fact that while the same mortality and sickness 
rate and the same employment eflftciency may be considered to 
hold in all groups, the rates of withdrawals by resignation and 
discharge and the effect of a normally fluctuatmg production will 
vary for each group On the one hand, skilled employees are 
more steady and will give less cause for discharge than ordinary 
pieceworkers or expense laborers, on the other hand, all-around 
mechanics will be retained under normally fluctuatmg production, 
while again, pieceworkers and expense laborers will more or less 
immediately feel the effect of such fluctuations 
Using the short cut method rather than entering into an 
extended mathematical calculation, it will be found that the 
apparently unnecessarily engaged 22,031 persons divide them- 
selves as follows — 


A 
B 
C 
D 

E 944 

All 22,031 


New Re-Hired 

2,031 750 

2,787 1,031 

S,393 1,995 

5,183 1,917 

689 255 

16,083 5,948 


Unnecessary Engagements 
AU 
2,781 
3,818 
7,388 
7,100 


The factors which contribute mainly to the cost of hiring and 
training new employees must now be analyzed This cost may 
be considered to result from. 
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(a) Clerical work in connection with the hiring process, 

(b) Instruction of new employees by foremen and assistants, 

(c) Increased wear and tear of machinery and tools by new 
employees, 

(d) Reduced rate of production during early period of employ- 
ment, and 

(e) Increased amount of spoiled work by new employees 

No account is taken here of the reduced profits due to a reduced 
production, nor of the investment cost of increased equipment on 
account of the decreased productivity of macliines on which new 
employees are being broken in 

The hiring expense affects all groups of labor to about the same 
extent It consists of interviewing apphcants, taking their 
records, making out their engagement cards and other necessary 
papers, and placing their names on the payroll books, sometimes 
also advertising and traveling expenses will have to be mcurred 
Reduced to the cost per individual, an expense of fifty cents for 
each employee should be a fair estimate 

The instruction expense, on the other hand, will vary largely 
according to the exqierience and skiU of the new employee and the 
nature of his work It will be lowest for Group D and highest for 
Group C employees, for the latter must be instructed most and 
watched longest This expense for Group B employees will be 
nearly as large as that for Group C employees, not because they 
need as prolonged supervision, but because higher priced foremen 
wiU have to give the mstruction Considering the quantity and 
quahty of required mstruction, this expense may be assumed to be 
for each new employee m Group A, seven dollars and fifty cents, 
m Group B, fifteen dollars, m Group C, twenty dollars, m 
Group D, two dollars, and m Group E, seven dollars and fifty 
cents 

The value of increased wear and tear of machinery and tools 
by new employees is difi&cult to estimate It wiU be little, if 
anything, for employees in Groups D and E, for whom it may be 
presumed to be one dollar per employee, while it may reach 
thousands of dollars for damage to expensive machinery used by 
employees m Groups A, B, and C. Any estimate must be a mere 
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guess, but it may be conservative to assign ten dollars for each 
employee m Groups A, B and C 

The loss due to reduced production is entirely dependent upon 
the value of the article produced and the experience and skill of 
the employee required for its production It will, of course, be 
lowest for Group D employees, for whom it may be assumed to 
amount to five dollars each It can be estimated with approxi- 
mate correctness for other employees by considering their average 
wages and the average loss of productivity during their initial 
period of emplo3mient Figuring overhead charges as 100 per cent 
of the wages of men in Groups A and B, 75 per cent of Groups 
C and D and 40 per cent of Group E men, this loss may be 
assumed to amount to twenty dollars for each Group A, eighteen 
dollars for each Group B, thirty-three dollars for each Group C, 
five dollars for each Group D, and twenty dollars for each Group 
E employee 

The expense due to spoiled work will similarly vary with tlie 
value of the raw material worked upon and the labor expended in 
such work It will amount to practically notlnng for employees 
m Groups D and E, and may be assumed to be ten dollars for each 
Group A, fifteen dollars for each Group B, and ten dollars for 
each Group C employee 

These cost items must be reduced materially when they are 
applied to re-hired employees The cost of training old employees 
wiU, of course, be smallest when these employees are put back on 
exactly the same or similar work to that on which they were 
engaged before they left employment in the same factory As a 
matter of fact, many re-hired employees are put on entiiely new 
work, and their training wiU therefore mvolve an expenditure 
which will more or less approximate that needed for the traimng 
of entirely new employees Makmg, however, a conservative 
assumption, the cost of hirmg and training old employees may be 
placed at ten dollars for each Group A, twenty dollars for each 
Group B, thirty-five dollars for each Group C, five dollars for 
each Group D, and ten dollars for each Group E employee The 
respective totals of the various cost items above outlined are 
shown in the following tabulation — 



470 


BUSINESS STATISTICS 


Group 

Hinng 

Instruction 

New Employees 

Wear and Reduced 
Tear Production 

Spoiled 

Work 

Total 

Re-Hited 

Employees 

A 

$050 

$7 50 

$1000 

$2000 

$1000 

$4800 

$10 00 

B 

SO 

IS 00 

1000 

18 00 

1500 

58 SO 

20 00 

C 

SO 

2000 

1000 

3300 

looo 

73 SO 

35 00 

D 

SO 

2 00 

100 

500 


8 50 

500 

E 

SO 

7 SO 

100 

2000 


29 £50 

1000 


When these values are multiphed with the number of suppos- 
edly unnecessarily engaged new and re-hired employees in each 
group, the result shows that the apparently unnecessary engage- 
ment of 22,031 employees within one year in the twelve factories 
under investigation mvolved an economic waste of $831,030 
This amount will grow even beyond the one million dollar mark, 
if the decrease of profits due to reduced production, the increase 
of expenses on account of enlarged equipment investment, and 
the greater cost for accidental injunes and their consequences for 
newly engaged employees are taken into consideration. 

The important question immediately arises how can this 
economic waste be avoided m the future ? 

Prevenhng Waste vn Hiring 

Five answers present themselves 

1 A thorough study of current employment statistics with a 
careful analysis of the reasons for the discharge of employees is 
needed in order to furmsh a fact basis of local as well as general 
conditions on which to predicate further action, 

2 High grade men must be placed in charge of hirmg depart- 
ments and must be given adequate authority, 

3 Proper methods must be devised for taking care of new 
employees, not only m respect to their techmcal training and 
work, but also in reference to their personal characteristics; 

4 Effective systems of apprenticeship for boys and girls and 
of specialized training courses for adult employees must be 
maintamed, and 

5 WeU-directed efforts should be made so to regulate com- 
mercial requirements as to secure a fairly uniform production 
throughout the year. 
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It is well known that the explanation for an employee’s separa- 
tion from the service, as given by the foreman, cannot always be 
relied upon because, when the employee leaves voluntarily, he wiU 
often give an excuse rather than a reason for his resignation, 
while in case of his discharge by the foreman the latter’s personal 
bias may sometimes take the place of his good judgment Special 
efforts should therefore be made to get at the real cause of an 
employee’s resignation or discharge Such efforts may reveal, for 
instance, that the pecuhar methods of a foreman readily dis- 
courage new employees from continuing in the service, in which 
case “ a word to the wise ” may be suflBicient to alter the foreman’s 
tactics or other measures may become necessary in order to cor- 
rect an unsatisfactory condition On the other hand, it may 
transpire that certain changes in the character of work or in the 
conditions that surround the work must be made to attract and 
keep satisfactory employees. 

In the hght of the above statements and figures it must be 
obvious also that the highest grade of judgment in the hiring and 
discharging of employees is needed The employment “ clerk ” 
of today will have to be replaced by the employment “ superin- 
tendent ” of tomorrow, not merely by changmg the title and 
salary of the incumbent of the office, but by placmg in charge of 
this important branch of management a man whose character, 
breadth of view and capacity emmently quahfy him for the dis- 
charge of these duties Second in importance to the manager of 
the plant should be his assistant who is entrusted with the duty of 
bringing into the plant the men and women who are needed for 
the proper performance of work, and of keeping them m the 
employment as contented and efficient employees 

While it IS quite important to select the right men and women 
for the right places so that a square peg may be chosen for a square 
hole and a round peg for a round hole, it is far more important 
properly to take care of these men and women when they enter 
upon their new woik A good man can be spoiled and discouraged 
by wrong initial treatment, as an improperly selected man can 
often be made useful and contented by the right guidance and 
trainmg An understandmg of human nature, and fairness and 
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firmness in dealing with men are some of the chief requisites of the 
efi&cient superintendent of employment A student of economics 
apphed to industry, he must be imaginative enough to be pro- 
gressive and yet sufficiently conservative not to break away from 
old moorings before he has found a clear course ahead Standing 
between the employees and their employer, he can, if he is the 
right man, work to the advantage of both by being fair to both 
And if he possesses tact and diplomacy he will never destroy the 
discipfinary authority of the foreman even though the latter is 
deprived of the right to discharge an employee beyond terminat- 
ing at any time the latter’s connection with his department 
Since the superintendent of employment has brought the em- 
ployee into the factory, he ought to be the one to discharge him 
if he should be discharged Often he may find that the em- 
ployee’s unsatisfactory showing was due to his having been placed 
wrongly How much better to take this square peg out of a 
round hole and fit him into a vacant square hole than to dis- 
charge him and then expeiiment with another recruit, a sup- 
posedly square peg ? Sometimes, where all blame cannot be 
apportioned to the employee, his first offense can be condoned 
and he can be placed under surroundings which will be more 
favorable to his useful development Again, at times the dis- 
charge of an employee may not only be justified but such em- 
ployee ought to be made to feel m no uncertain way the disgrace 
of his action Even in this mstance, however, a wise superintend- 
ent of employment will fiie the employee m such a manner that 
the latter wiU greatly feel the sore spot without harbormg at the 
same time hateful resentment against his employer A friendly 
public opimon of a commumty is a great asset to an employer 
and particularly to a corporation, care should therefore be taken 
that it be not easily disturbed 

The employer can further help to develop a good relationship 
with his commumty by offering to some of the boys and girls of 
his own employees or of other local atizens an opportumty to 
prepare in his factory for a useful industrial life. It is becoming 
recognized again, as it was decades ago, that the employer has a 
peculiar duty to perform toward his employees and himseH as 
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well as the industry, by offermg to train and by properly training 
the youth of the land who wish, or by circumstances may be 
obhged to choose a vocational career for a hvehhood Sometimes 
by his own action, sometimes m cooperation with educational 
institutions, but always in sympathetic support of the well- 
meant efforts of school authorities, he should see to it that the 
young men and women whopi he is training become inteUigent, 
skiUful and contented workers and leaders in the constantly grow- 
ing industrial army Although to a certam extent aU employers 
take an interest in this problem of providing an adequate supply 
of properly trained workers, most of them have not yet discovered 
that it is essentially worth their while to set aside a generous 
amount of their busy time and to devote appropriate effort and 
financial support for this work 

Finally, as to the last suggested remedy, that of a fairly evenly 
distributed production throughout the year, the problem looks 
somewhat simple although it is fraught with many difficulties 
that arise from the fact that, after all, the buying pubhc is the 
real master of this situation The employer can, however, in- 
fluence the public m many ways, by educational propaganda or 
by the offer of advantageous trade prices, to help him in his effort 
for a standardization of his products, so that he may be able 
to manufacture for stock for future need as well as for im- 
mediate delivery, and through it to maintain fairly steady work 
throughout the whole year He may well share with the pubhc 
and with his employees the advantages accruing to him from 
a wholesale production and the resulting steady work for his 
employees 

Along the five lines of remedy herein suggested may be found 
the solution of a problem which is beginnmg to loom large before 
our eyes and will look larger as mternabonal competition grows 
keener In presenting the results of my investigation into the 
waste of hiring and finng employees, I have made no effort to 
paint a black picture but have merely presented the varied colors 
of the industrial spectrum I have pictured what seems to be an 
average condition throughout the country, mdicative of defects 
in our factory system that challenge immediate attention. 
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In view of certain legislative and administrative tendencies 
now affecting American industries it is important also to reflect 
that constant fluctuation, in the working force of an estabhsh- 
ment must materially increase the difflculty of maintaining among 
the employees a spirit of loyalty to the management, espnt de 
corps, and general contentment Just as quicksand cannot be 
kneaded in the hands mto a sohd lump, so also will it be found 
difl&cult to take hold of an ever-changing mass of employees and 
transform it into a homogeneous, inteUigent, contented body 
Moreover, this condition will tend to nullify, to a large degree, the 
beneficial effects of many well-intentioned efforts of employers, 
such as sickness and accident insurance plans, old age pension 
systems, and other phases of mdustrial betterment work 
And last, but not least, the problem herewith presented offers 
an opportumty for constructive work in which employers and 
employees can readily be brought together for mutual benefit, 
for no right-thinking man, whatever his position or affiliation, 
can justly obj'ect to any well-directed plan which seeks to give 
employees continuous work throughout the year and to enable 
employers to maintain steady production 
Close analysis of the men and women whom we take into our 
employ, effective systems under which we train them in our work, 
fair treatment while they are in our service, and adequate methods 
to insure their dismissal only for justified cause or their voluntary 
withdrawal with no ill-feeling toward their employer — these are 
essential factors in our problem of “ hiring and firing ” and must 
be our earnest concern lest we waste money in our businesses and 
sacrifice friendly relationship with our employees. 

IX A Graphical Daily Balance in MANupAcmRE ^ 

By H L Ganit 

I At the December meeting in 1901 the writer presented a paper 
entitled “ A Bonus System of Rewarding Labor,” in which was 
given an account of the results gotten under that system at the 
1 Transactions of American Society of Mechanical Engineers, vol 24, pp 1322- 
1331 Reprinted by permission of the Amerjcan Society of Mechanical Engmeets 
Illustration of one form is onutted. 
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works of the Bethlehem Steel Company, and a description of the 
method employed 

The paper dealt particularly with the method of setting a task 
and with the reward for its accomplishment It consisted briefly 
in setting as a task for a day’s work the amount that a good man 
could reasonably be expected to accomphsh, and paying the man 
a substantial amount in addition to his day’s wages if the whole 
amount was done If less than that amount was done he simply 
got his day’s wages 

The result of this system, when the task was set in an intelli- 
gent manner and accompanied by a suitable compensation, was 
an efficiency of operation so far beyond that obtained by the 
ordinary day or piecework method that it attracted a great deal 
of attention 

This centering of the attention on the result had, however, a 
serious disadvantage, for it withdrew the attention from the 
most important parts of the paper — namely, that describmg the 
method of setting the task, and that referring to the method of 
operating the system by which an exact record was kept 

The method of settmg the task is substantially that developed 
by Mr Fred W Taylor for setting piece-rates, and was described 
at some length His paper before the present meeting further 
elucidates that part 

The routme operation of the system, which involves keeping an 
exact daily record of the work done, was not, however, so clearly 
explained, and it is to that subject that this paper is devoted 

2 Man’s Record In order to operate such a system we must 
not only have an exact record of what each workman does every 
day in order to find out whether he has earned his bonus or not, 
but must have beforehand an exact knowledge of the work to be 
done and how it is to be done This amounts to keeping two sets 
of balances one, of what each workman should do and did do, 
the other, of the amount of work to be done and is done The 
former, or man’s record, is concerned witli the payment of the 
bonus, and consists in an exact comparison of what should be 
done as determined by our investigations, and what has been 
done as shown by the daily reports. 
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3. Daily Balance of Work The latter is a balance of work on 
each order, and should show at a glance each day just what has 
been done and what xemams to be done, m order to enable us to 
lay out the work for the next day in the most economical man- 
ner The importance of such a balance has been long recognized, 
but the difficulty of getting it is such that it has seldom been 
attempted Many concerns get a weekly or monthly balance, 
but in both of these cases the information is usually obtained too 
late to prevent delays in work Again the value of a balance is 
dependent largely upon its availability, in other words, upon the 
ease with which the desired information can be obtained from it 
With this idea in mind the writer devised a combined schedule for 
work and a balance sheet that is largely graphical in its nature 
On it dates are represented by positions, and when woik is not 
done on consecutive days, there are no entries in consecutive 
positions This practice enables the foreman or superintendent 
to see at a glance what work is going along properly Such 
schedules can be made out for all classes of work, and a de- 
scription of one or two will amply illustrate the principle 
4 A Foundry Balance Figure I represents such a balance 
sheet and schedule for a foundry At the heads of the various 
vertical columns are the names of the pieces to be cast, under each 
is its pattern number, then, in order, when the pattern is due at 
the foundry, when it is received, the number wanted per day, and 
the total number wanted Below, each column is divided into 
two columns headed daily and total These are crossed by hori- 
zontal hues representmg consecutive working days, on each of 
which is entered in the proper column the number of pieces made 
that day and the total number made to that date Each column 
is crossed by two heavy horizontal hues, the upper one opposite 
the date at which the work should be begun, and the lower one 
opposite the date at which the work should be completed These 
lines are usually red, and have been very appropriately named 
danger lines. The position of the entries with reference to these 
danger lines and the amounts of those entries show to what extent 
the schedule is being lived up to If the schedule is being well 
followed the entries are always in the neighborhood of the red 
lines, or above them 
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Figure I represents a portion of an actual order showing how 
it was filled in the foundry of the Schenectady works If there is 
no graphical check on the operations of the foundry, the work 
that is wanted during a certain week may be spread over three 
or four 

It is an extremely difficult matter for a foreman to get the work 
done exactly in the order it is wanted For instance, if we are 
building two locomotives per day, each requiring four driving 
boxes, it seems an extremely difficult thing for him to get every 
day, without fail, at least eight driving boxes There is a con- 
stant tendency when he is rushed with work to drop to seven or 
six with a corresponding decrease in output of locomotives This 
tendency to give about what is wanted rather than exactly what 
is wanted is the most common obstacle to getting the full output 
of a plant 

5. A Daily Balance as a Permanent Record This balance sheet 
shows not only how much work was done each day, but is a 
permanent record of exactly how the order was filled, which can 
be compared with the record of the previous and subsequent 
orders This is best illustrated by a study of Figure I, which 
shows exactly where failure to comply with the schedule occurred 
The letter P entered m some of the columns shows graphically 
the reason for the castings being behind The pattern was not 
received until the date indicated Similar sheets might show that 
it was the draftsman and not the pattern-maker who was to 
blame 

6 A Machme Shop Balance and Routing Sheet Figure II is a 
similar balance sheet for work done m a machine shop on a series 
of locomotive frames and rails The order in which the various 
operations are to be performed has been determined, and the 
consecutive columns devoted to the operations in their proper 
order You wiU note that on this sheet, which is an actual 
record of work, the consecutive operations were performed 
promptly, and that there was no serious delay 

Figure III represents a record of the same work as it would 
appear if the works were short of frame-dnUmg capacity and the 
drilling of frames were not done promptly. If it is impossible to 
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make up the delay thus caused, the output is limited by it Such 
sheets show at a glance where the delays occur and indicate what 
must have our attention in order to keep up the proper output, 
If the delay is always on the same operation, we know that we 
must either get more output from the machmes doing that work, 
or get more machines Lmes representmg when work should be 
begun and when it should be fimshed are used on the machine- 
shop sheets as well as on the foundry sheet, but have been left 
off to avoid confusion 

7 A GrapMcal Balance as a History. A complete set of such 
sheets for all the work being done in a plant gives a complete 
schedule and a daily record of what is bemg done and is of the 
greatest possible advantage, if an attempt is to be made to im- 
prove the conditions or increase the output of the plant In fact. 
If the improvement in the operation of a plant is to be made in a 
scientiffc manner, exact knowledge of what is taking place each 
day is absolutely necessary Without it money is often spent 
wastefuUy, and but a small proportion of the desired results 
obtamed In large plants run without such a system of balances 
it IS frequently impossible to tell just what is holding back the 
output, and then the value of such a balance is out of all propor- 
tion to the cost of obtaimng it By using the graphical form its 
value IS very much increased, tor the general appearance of the 
sheet is sufficient to teU how closely the schedule is being hved 
up to, in other words, whether the plant is being run efficiently 
or not Moreover, such a balance is a history of the way the work 
went through the shop and is readily comparable with similar 
work done previously or subsequently, thus enabling us to form a 
definite idea as to whether the plant is bemg run more or less 
effiaently The balance of work sheet then gives us a daily 
analysis of how the work is progressmg, and in its graphical form 
is so easily read that both foremen and superintendents find it of 
great value The man’s recoid shows the effiaency of each man, 
and the two taken together give us the knowledge, in the clearest 
way, of what should be done to increase our output. 

8, Value of Balance not Dependent upon Method of Compensa- 
tion It ig not the intention of this paper to discuss the making 
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of schedules for doing work, or instruction cards for the workmen 
to follow, or mdeed the subject of compensation foi work done, 
for the keeping of a daily balance of work done and a record of 
the men doing it are invaluable, no matter what the method of 
compensation In fact, the writer has found the man’s lecord 
when work was done by the day to be of the highest value, for 
when the men realize that not only their chance for increase of 
wages, but that of holdmg their positions depends upon the 
amount and quahty of their work, they become very much more 
efficient Add to this the fact that effiaent men paid in propor- 
tion to their efficiency are mvariably better satisfied than less 
efficient, clieaper men, and we have an added reason for keeping 
the man’s record Again a workman easily forgets how many 
days he has been absent, and how much poor work he has done 
and an occasional glance at his record often does him a great deal 
of good The writer first kept such a record in the foundry of the 
Midvale Steel Company thirteen years ago, and found it so valu- 
able that he has always done it since when possible Such record 
sheets are so easily gotten up and of so many kinds that the writer 
has not considered it necessary to illustrate them 
9 The Graphical Balance and the Foreman Next to the super- 
intendent the most overworked people in the ordmary manufac- 
turing plant are the foremen Their duties may be summed up as 
follows, in the order of their importance to get their work out on 
time, to get it out economically, to improve their methods 
Add to their primary duties a multitude of others depending 
upon them, and but little time is left for thought, or investigation, 
on which depends improvement When they are rushed, there- 
fore, improvement is naturally the first thmg to suffer Further 
puslnng causes economy to be sacnficed, for the work must get 
out, and the foreman has not tune to go over and over his orders 
to see just what is the most economical arrangement of his work 
Here is where the graphical schedule comes to his assistance, for 
he can see at a glance just what is behind or what should be done 
next There has been but httle difficulty m getting foremen to 
recognize the value of such a balance, and I have yet to learn of 
one, who, having gotten such a sheet m full operation, was wilhng 
to give it up. 
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lo Cost of Keeping Balances The question is frequently asked 
as to the cost of keeping these records and balances In reply 
I have to say that rf such cost were ten tunes what it is, it would 
cut no figure 

In day work we buy a man’s time, and he frequently gives but 
little else Our storekeeper checks exactly the materials we buy 
but nobody knows exactly what the day workman has done in 
his ten hours, although we know labor to be the most difficult 
commodity we have to buy, we give it the least systematic study, 
and my effort to get an exact record of what we get for our money 
is the first step toward purchasing it in an intelligent manner 
With regard to the balance of work, I can only say that it is hard 
to estimate the cost of lack of harmony in a plant, and the increase 
in efficiency produced by getting materials in their proper order 
rather than according to the judgment of the various foremen is 
greater than is usually reahzed 

The fact that, as far as the wnter’s experience goes, the fore- 
men are not only witling to use these graphical sheets, but are 
glad to do so in order to make their work harmonize with that 
of other departments, is the strongest proof of the value of the 
graphical over the other forms of balance. 

The value of a balance of some sort is too well understood to 
need discussion, and the only reason that it has not been adopted 
IS often the fanned cost of gettmg it As a matter of fact, all 
I have suggested can usually be gotten by the ordinary time and 
cost keeping force with but little help, and frequently without 
any. It is so closely aUied to the time and cost keeping that 
when all are done together by the best modern method, the 
reduction of labor in getting the time and cost often more than 
offsets the increase due to keepmg the men’s records and the 
balance of work The method referred to is the tune and pro- 
duction card system, of which the following is a desctiption 
There are conditions under which the system to be described here 
may be modified, in fact, it is not always found possible to 
introduce it exactly as described, which, however, is the ideal 
method of operating it and should be approximated as nearly 
as possible, It was first introduced substantially in this form 
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by Mr Fred W. Taylor at the works of the Bethlehem Steel 
Company 

II Time and Prodwhm Card System, In its best development, 
a card is assigned the day previous to every man who is expected 
in at 7 A M the next day. Each of these cards is stamped with 
a rubber stamp 7AM and the date These cards are placed in a 
rack, which has a properly numbered space for each man, who 
takes from it his own card and no other Any men coming in 
after 7AM are not allowed access to the rack, but must get their 
cards from the office, where the cards are marked properly by a 
time stamp with the exact time each man comes in 

Without any delay each man goes directly to the work that has 
been assigned to him, and, while his machine is running, fills 
in on the card his name, his number, the order number, the 
machine number and the kind of work he is domg At the end 
of the day he enters on his card the number of pieces that have 
been correctly finished, and the card is signed by the foreman or 
inspector, certifying that all of the entries are correct If there 
have been errors in the work the foreman or inspector does not 
sign the time card, but makes out a supplementary card stating 
the exact nature of the errors, etc , and pins this card to the time 
card. 

At the end of the day, or at noon, the men are allowed access 
to the card racks as soon as the whistle has blown, and each man 
deposits his card in the proper pocket, an observer noting that a 
man deposits one card only 

Men coming m after noon get their cards in the same manner 
as in the mormng, the cards being previously stamped with the 
hour work begms, and placed m the rack Men who do not go 
out at noon do not need to change their cards 

When the men have gone out at the end of the day or at noon, 
the cards in the rack are stamped by means of a rubber stamp 
with the time the work ends 

The preferable form of card is a square one on paper stout 
enough to be shuffled In the upper right-hand corner of the 
card should be placed the man’s number, the order number and 
the machme number 
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As there is room for one order number and one machine number 
only on one card, the workman must give in his card at the ofhce 
and get a new one whenever he goes either on a new order or 
another machine 

12 Ttme and Man's Record In oidei to get a record of the 
man’s time and work for the day, all the cards bearing his number 
must be gotten together If these do not give a total of the fuU 
number of working hours, the first card of the day must show that 
he was late, or there must be a pass statmg what time he went out 
These passes should be of the same size as the cards, and be put 
in with the time cards and soiled out by the man’s number, so 
that when the derk begins to enter the time and record he will 
have aU the information at hand The man’s record may serve 
as a pay sheet, thus mvolving only one set of entries When the 
time is entered up, the clerk doing it enters his initial m the lower 
left-hand comer m the space marked “ pay sheet ” 

13 Cost To get the cost on an order tlie cards are then sorted 
by “ order number,” and when the clerk begins to enter up tlie 
time or wages against any order, he should have before him all 
the cards representing work on that order He is thus enabled 
to make the final entry directly from the cards, thus doing the 
work with a minimum of clerical labor The clerk enters his 
initial m the space designated for such entry on “ cost sheet ” 

14 Progress or ProducUon To get a record of the work on any 
order, the cards which have been sorted by order number are 
further sorted by name of part and operation We thus get 
together the cards showmg on an order the number of pieces on 
which a certain opeiation has been finished that day These 
are added up and entered directly on the Production or Progress 
sheet By this method we can keep an intelhgible record of all 
the work done with a minimum of clerical labor 

15 Difficulty of Getting a Daily Balance It is not necessary 
for the purpose I have m mind to dwell further on the details, my 
object bemg only to show that the difficulty of getting this daily 
record of our men and a balance of work done is not so great as 
to be prohibitory. In other words, it is an entirely feasible thing 
to know exactly aU that has been done in a large plant one day 
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before noon of the next, and to get a complete balance of work in 
order to lay out that afternoon m a logical manner the work for 
the next day. 

16 Value of such a Balance The value of such a balance con- 
sists in the fact that it makes clear details that no observer, how- 
ever keen he may be, can see by mspection It shows us what 
work is behind and how much, and enables us to trace to its source 
the cause of any delay The superintendent sees at a glance 
what he never could find out by observation or by asking ques- 
tions It shows him how effiaently a plant is bemg run and 
where the defects in operation aie In connection with the man’s 
record, it is the most complete analysis we can make of the work- 
ing of a plant, and the one that wiU help us most qmckly to bring 
into their proper channels things that have been gomg hap- 
hazard Such an analysis is far more important than an improved 
tool steel or a new set of piece-rates. It should be estabhshed 
before the mtroduction of either of these in order that we may 
have some means of measurmg the gain made by their introduc- 
tion, and it should remain after they are introduced to show that 
a forward step once taken is never retraced 

1 7 Accounhng and Operating In conclusion the writer wishes 
to say that it is his opinion that we can do nothing in a manu- 
facturing plant that will go so far toward increasing the output 
or the economy of operation as obtainmg this exact knowledge 
of what is being done The cost of gettmg it is almost nothmg, 
and the methods of operation need not be disturbed in the least 
until an accumulation of knowledge pomts out the best course to 
pursue 

By the adoption of the methods outhned the accounting 
department ceases to be simply a cntic of the manufacturing, and 
becomes an active assistant to every foreman and to the super- 
intendent In other words, the accounts cease to be simply 
records of production, and become potent factors in helping the 
producing departments 

18 The Bonus System a Form of Profit Sharing Having 
estabhshed these combined order, schedule, and production 
sheets, the next step is to pay a bonus to the head of each shop 
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based on the extent to which he adheres to the schedule as laid 
out These sheets thus do for the foreman what the Instruction 
Card does for the individual, and the final result of the system 
is harmonious working and a high degree of efldciency, a portion 
of the profi.ts of which goes directly to the individual in propor- 
tion as his efforts tend to maintain that efidciency Cariied out 
to its logical end, therefore, the Bonus System as described in 
my previous paper becomes practically one of profi.t sharing, in 
which each man gets his portion of the profits as soon as he 
earns it 

In this paper I have confined myself as nearly as possible to 
general prmaples, using specific cases simply as illustrations 
These principles are capable of further development and may 
be worked out in detail to suit the needs of many forms of manu- 
facture. 

X Use OP Prodtiction Charts in a Machine Shop^ 

By E H ScHELi, 

The slogan of the machine shop of today is. “ Production ” 
Overhead charges are increasing, greater competition is lowering 
the margin of profits, and promptness m the filling of contracts 
IS becoming more necessary Present-day difficulties must be 
foreseen and not experienced, and should delays be encountered, 
their presence must be immediately explained, and the causes 
remedied. The most successful executives in the metal-working 
trades are demanding organizations which wiU place the details 
of their business, m clear and conase form, at their finger tips, so 
that they may be spared the work of investigation and occupy 
themselves more efficiently in authorizmg improvements and 
creating higher economies 

To meet these requirements there have been developed the 
so-called production charts These are veritable work pictures,* 
and show at a glance the machines which are dela3nng factors in 
the manufacture of the piece under investigation They also 
indicate the causes of soldiering and enforced idleness, and point 

1 American Machtntsf, August *i, 1913, pp 307-309 Repnnted by permis- 
sion of American Machinist Hlustiations of charts are omitted 
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to the reason for hitherto unexplainable congestions of work in 
the shop. 

Thus the foreman is relieved of vexing conditions which are, 
perhaps, beyond his control, and it is possible for the superin- 
tendent or factory manager to place imernngly the responsibility 
for the delays or high cost of production The data necessary for 
the formation of these charts are easily obtainable, consisting of 
a list of the operations in sequence of the piece under investiga- 
tion -with the corresponding daily or hourly output of each 
machine engaged in the production The machme output is 
then plotted [on cross-section paper] against the operations in 
sequence and the points connected 

It is evident that this graph [omitted] does not represent ideal 
conditions, for the hourly machine production grows gradually 
less as the work passes to its fimshed stage To obtain the high- 
est degree of effiaency, each machine should produce at an equal 
rate, and the line would be a straight one across the chart, 
parallel to the base hne Such a condition is met with m paper 
and cotton mills where the kind and quantity of the product to 
be manufactured is a known’ and constant quantity for which 
special machinery may be designed and installed 

In the machine shop, with its constantly varying product, we 
can only approximate this condition as closely as possible 
Nevertheless, there is a ceitain advantage in the curve shown, in 
that this proportioning of machine capadties tends to develop 
small reserves of partially fimshed parts at vanous stages, as 
indicated by the cross-hatched portions In this way, should 
one umt of production become disabled, the reserve following 
it could be drawn on and the output of finished parts continue 

Let us assume, however, that it is possible to reverse the order 
of operations during the advance of the work and that the 
machines increase mstead of decrease m capaaty This is 
perhaps the most unfortimate condition that we find in the 
study of production charts Here each machine has a slightly 
lower opera tmg time than the one before it, but the difference 
IS not sufficient to make it advisable to leave the hne of opera- 
tion and engage temporarily m other work 
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This condition becomes more aggravated as the piece nears 
completion, the enforced idleness here being additive as indicated 
by a cross-hatched portion The employees will tend to con- 
ceal this enforced idleness by soldiermg of various sorts, reahz- 
mg the uselessness of “ breakmg up ” and workmg temporarily 
on other work How many foremen have been puzzled by this 
steady refusal to hasten production on the part of the operator, 
and have had to endure the blame for delays which they could 
not seem to rectify ? 

A specific example may make this point clearer Supposing 
the machines to be adjacent to one another so that the work is 
passed along m lots of four or five Assume that 1000 levers are 
to be operated upon The first operation is completed m ap- 
proximately 31 hours, the second m 32, the third in 33^^ and 
so on until the parts are completed, with a sum total of about 
315 hours It is evident that as each machme completes its 
operation it is at hberty to be readjusted and engaged in other 
work 

Let us now consider the operations in reverse order Here, 
each machine must work at the rate imposed by the first in line, 
for this IS the weakest hnk m the chain of operations, requiring 
40 hours to complete the task Consequently, a total of 360 
hours is spent in operating upon the levers, showmg a loss in 
tune of 46^ hours over the other sequence, although the machines 
used are identical 

This illustration may appear much exaggerated, but it should 
be remembered that the operators engaged in work of this type 
are not usually side by side, and the consignment of parts is 
divided into lots of 50 or 75 to minimize trucking, with the result 
that, while the trouble is just as influential as before, its presence 
is not nearly so obvious, to the worried foreman who has other 
details on his mind 

It IS evident, therefore, that in the assignment of operations to 
any given part, it is imperative that, should the productive capac- 
ity of the machines fluctuate at all, the vanation should be in a 
decreasing scale as the operations proceed. This rule apphes 
only to parts in which there are no abrupt changes in the capacity 
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of the machines For example, when it is found necessary to pass 
from one unit of very high daily output to one of low production, 
temporary storage may be made use of and the high-duty 
machine allowed to complete a continuous run, the next operator 
drawing upon the stored reserve 
If the situation is reversed, and very low production precedes a 
possible high daily output, the high-duty machine may be 
utilized profitably for other purposes over a certain mterval, and 
operate upon the work at hand after a sufficient quantity of it has 
accumulated The followmg illustration will perhaps best show 
the great effect which mdividual conditions and circumstances 
have upon the development of an efficient production chart 
Attention was recently called to a certain machine shop whose 
floors were crowded with a certain cylinder casting in various 
stages of completion Wble investigatmg the cause, a production 
chart was made The number of cyhndeis in reserve between 
each opeiation was next obtamed and mdicated by a dotted 
Ime The starthng way m which this Ime lagged behind the 
production curve showed at once that the great mequahties in 
the machme capacities, as well as the arrangement of the opera- 
tions were, in large measure, responsible for the congestion 
As is the case in all revisions of production charts, the possi- 
bility of altering the sequence of operations was first considered 
with the aim of developing, as nearly as possible, a series of level 
or down-sloping portions connected by steeper slopes 
The dotted line beneath the peak of the third operation indi- 
cates that the multiple drill which is here employed may be 
operated only enough each day to complete the daily product 
reqmred by the next machine Between the fifth and sixth and 
the seventh and eighth operations, storage space was suggested, 
thus allowing the highly productive factors to complete the lot at 
once and become otherwise available The last two operators 
havmg large daily output, the vanation is sufficient to allow them 
to spend a portion of each day upon other work 
A study of the various jigs, fixtures, machme tools and methods 
of operation mdicated that a [desired] pioduction line was not 
unattainable, and in this way the entire problem was analyzed 
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and placed in clear, understandable form, the difficulties made 
evident, the delays and congestions explained, and the remedies 
suggested. 

Only a few of the possibilities which these charts exliibit, and 
the uses to which they may be put in developmg and formulatmg 
new and more economical methods of manufacturing, have been 
touched upon. Their great value m the visualizing of machine- 
shop production leads to the behef that their development and 
use will constitute a well-defined departmental activity in the 
manufacturing organizations of the future. 

XI Aids to Scientific Foundry Management 1 

By W M Corse 

One of the first steps in the scientific management of a plant is 
to plan a proper organization This gives everyone a base on 
which to start and clarifies the atmosphere of petty jealousies 
and misunderstandmgs With this organization chart before us 
we can follow out the various departments and finally perfect a 
harmoraous working people. 

My own plan is to start a system of factory records in order 
that the management may have written information of the hap- 
penings in the shop at the present tune and a record for the future 
These may be daily, weekly or monthly reports and should serve 
to furnish information that will give a mental picture of affairs in 
a concise manner. These records should be immediate, adequate 
and permanent 

I shall attempt to describe some of the records I have used with 
success m a brass factory. I do not say that these are aU that are 
needed, or that better cannot be found for special cases, but 
sunply that those mentioned will aid the manager to see more 
clearly the conditions with which he has to contend daily 

The first and most difficult report to keep accurately is that of 
the metal melted and of the output We may caU it the metal 
report or practice sheet To secure positive results it is wise to 
have a separate room in which to store the daily supply of metal 

1 Iron Age, March 13, 1913, pp. 688-689 Reprinted by permission of author 
and of Iron Age Illustrations of forms are omitted 
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for the various mixtures and the shop scrap from each alloy pro- 
duced These should be kept m separate bms or boxes, properly 
marked with the aUoy number, so that errors in weighing can be 
minimized As many alloys look similar in outward appearance, 
great care should be exercised first m taking the castings from the 
foundry to the cleaning room and next in taking the gates and 
risers and defective castings from the cleaning room and inspec- 
tion departments In this case, as in all movements of goods in 
process, the arrangement of the various departments should be 
such that the metal moves in a direction that does not cross or 
back-track other material The tagging of alloys that cannot be 
readily picked out by their appearance will aid materially in 
keeping this record accurate The progressive jobbing foundry 
will frequently have twenty-five standard alloys, as weU as a 
large number of special mixtures 
Let us follow the process of the metal and note the steps in that 
process First, the storekeeper weighs out the bulk metals to the 
foundry metal room, receiving in return a signed requisition from 
the weighmaster This reqmsition serves as a check on the store 
records and aids the purchasing department in balancing the 
materials account with the accounting department at the end of 
the month Second, tlie weighmaster weighs out the various 
amounts of new metals and shop scrap for the mixtures ordered 
by the furnace department, usmg the daily workmg formulae 
given to him by the metallurgist in charge of the laboratory 
Before dehvermg the mixtures to the furnace department, the 
weighmaster should record, on a special ruled sheet, the aUoy 
number, furnace number and the weights of the constituent 
metals. At the end of the day this sheet goes to the metallurgist 
to be checked and from there to the cost office for compilation 
The totals of these daily sheets for a week give tlie amount of each 
alloy charged to the furnace department and when credited with 
the amount remaining at the end of the week show tlie metal 
melted for that period. They show not only the amount of the 
various constituents used in each alloy, but also the total of each 
metal used for the week. They further show exactly what each 
furnace is producing. 
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This information can be used for determining the consumption 
of metal and gives the purchasmg department an accurate figure 
on which to base future purchases for the maintenance of sufficient 
stock for the orders on hand It would hardly seem necessary to 
draw attention to this record, but I have often been surprised to 
find that no such information is available m many large foundries 

We now have figures on our weekly summary sheet which may 
be said to constitute the debit side of the account. The credit 
side of the account consists of the output of the foundry divided 
into ingot metal, good castmgs, bad castings, gates, risers and 
recovered metal They are weighed by the inspection depart- 
ment, the first three coming from the inspection department 
itself, the fourth from the cleamng room and the fifth fiom the 
recovery department Th^y are separated first by day’s work, 
then by alloys Subtracting the output of each alloy from the 
metal charged to the furnace department will give the gross loss 
of each mixture and the difference of the totals the gross loss of 
the foundry for the work 

The net loss is figured at the end of any period by assaying 
recovered metal too fine to be returned direct to the foundry, 
from the metal recovery department, figuring the weight of metal 
recovered and subtracting it from the gross loss For cost pur- 
poses the net loss by weight cannot be used because the recovered 
metal cannot be sold for its full value to the smelter We there- 
fore estimate the value of the metal melted for the period in 
question, divide it into the amount received from the smelter for 
the recovered metal, thus arriving at the percentage of the 
recovered metal This is subtracted from the gross percentage 
loss to be added to the formula cost of the alloy This is not 
strictly accurate in that the gross percentage loss by weight may 
not represent the formula cost of the new metal, but as the more 
volatile metals are usually the cheaper, the error is on the safe 
side 

Let us take an example: The new metal may consist of 85 parts 
of copper, 5 parts tin, 5 parts lead and 5 parts zinc This would 
cost on the basis of 50-cent tin, 4i-cenl lead, 1 5-cent copper and 
7-cent zinc, about 15,82 cents a pound. If we are makmg ingot 
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metal, we would add the approximate net loss of 3 per cent, 
determined as outhned above, or o 47 cents to 15 82 cents, giving 
us 16 29 cents as the cost of the metals constituting the alloy 

The fact that such a figure does not give the cost of the alloy 
in the castings is frequently overlooked in cost accounting. Let 
us see why these figures cannot be used m estimating cost of 
castings If we melt 100 pounds of metal we may assume in ordi- 
nary brass foundry practice that we wOl net about 45 pounds of 
good castings It is apparent that 100 pounds of metal costs in 
the formula 15 82 cents per poimd and that we lose 3 pounds 
valued at 047 cent. Therefore, 45 pounds of good castmgs 
would cost 45 X 15 82 cents or $7 13 Figuring the loss on the 
value of the good castings we get 0.47 — 7 13 or 6 6 per cent. 
The metal m the castings, therefore, costs 15 82 -|- (6 6 per cent 
of 15 82) or 15 82 -|- I 04 = 16 86 cents per pound 

An easy way to determine the amount to be added for loss is to 
divide 100 by the percentage of good castmgs produced, m this 
case 45 per cent, giving a factor of 2.2 Multiplymg the net loss of 
3 per cent by the factor 2 2 we get 6 6 per cent, which is the same 
as we determined by the other method We now have found, by 
the use of the metal report or metal practice sheet, a means of 
checking the store records, the amount of metal melted, the 
output and the factors to be used m figurmg the value of the 
metal for cost purposes 

You will agree that these are aU essential figures and also that 
we have determmed one of the three elements of any cost, namely, 
material The other two elements, labor and expenses, are 
determined by any of the accepted methods of cost accounting 

The second record of importance is the daily castmg report 
The first essential for this report is to have every day’s work kept 
absolutely separate in all departments handling the castmgs, 
except the shippmg room There are many advantages in keepmg 
the day’s work separate, which pay for the extra labor involved. 
As soon as the castings are shaken out, they are checked for 
count and customer’s name by the foundry clerk and sent to the 
cleaning room This record is made m duphcate in the left-hand 
columns of the report and a copy goes to the production clerk. 
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who records the number of the pieces made on the shop order, 
which IS a copy of the customer’s original order. This in turn 
enables the production department to keep in close touch with 
the orders in process 

As the castings come from the cleaning room, they are examined 
m the inspection department and the weight and count of good 
and bad pieces noted The good castings pass directly to the 
shipping department, while the defective pieces are sorted by 
pattern number and by molders’ numbers, on a bench set apart 
for that purpose. When the day’s work is all inspected, the 
foundry superintendent and factory engineer go over each lot of 
defectives and note the causes of defect Tliis serves to furnish 
information for the immediate correction of excessive losses We 
aH know that one of the big leaks in any foundry is the amount 
of bad castings, so that the relatively small amount of lime spent 
in their exammation will surely lead to large savings It is sur- 
prising how frequently this examination is casual, instead of 
systematic, and it generally needs a cost record to emphasize the 
amount of the loss through defective castings before much atten- 
tion IS paid to this feature A bonus paid to the foremen, when 
the percentage of defectives drops below a stated amount, will 
often stimulate interest ui this matter 

The inspection department records the number and weight of 
the good and bad pieces opposite the count noted by the foundry 
clerk on the daily castmg report and the percentage of defectives, 
by pieces, is calculated This report is arranged by molders’ 
numbers so that it wUl show the foundry superintendent and 
factory engineer the quality of work being turned out by each 
molder A compilation of the daily reports for the week wiU 
show the percentage of loss by each molder, and the weight of 
castings produced The latter when divided by the number of 
working hours will show the number of pounds produced per 
molder per day for the week. This serves as an excellent check 
on each molder’s efi&ciency 

Another compilation will show the total castings produced per 
aUoy by weight and pieces and also the total weight and pieces 
for the week. This is the source of part of the information regard- 
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ing output which was mentioned under the metal report in the 
first part of the paper From the total weight and pieces is 
figured the average weight of the castmgs produced and the total 
defective loss in percentage by weight and pieces Tliis gives a 
good general idea of the effiaency of the foundry department 
when taken in connection with average number of pounds 
produced per molder per day. 

You will see that a careful study of the reports as described will 
give a good general view of the conditions m the foundry If one 
wishes, the results may be plotted on a graphic chart which will 
show these conditions at a glance more effectively than a report 
consistmg of the figures only 

When a job is of sufficient length to make it advisable the 
record of the defectives may be kept on cards arranged by pattern 
numbers The average of a period points out the excessive defects 
and mdicates the patterns to be improved immediately, in order to 
gain maximum benefits 

The third set of records that I might mention are the individual 
cards showmg the exact time spent on each job On these cards 
are entered the weight and count taken from the daily casting 
reports, thus givmg a complete record of the job to be used as a 
basis for figuring its cost The various items of expense charge- 
able to each job are taken from the expense analysis of the month 
precedmg This expense analysis is made up from the payroll, 
which has been subdivided by job or standing plant order num- 
bers, and the various items of expense are taken from the store- 
room requisitions and the voucher register in the accounting 
department 

To summarize, we have the sources of information for the three 
items of cost, viz , material, labor and expense. 

I The metal report which gives the cost of material 

a The individual cost cards which give the labor on each 
job 

3 The expense analysis which gives the items of expense 
chargeable to each hour of productive labor on each pound of 
castings produced, depending on which method is followed in 
figuring the expense in the department m question. 
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In order to manage any business scientifically the basic facts 
which underhe it must be known As a step in this direction, the 
reports mentioned above will serve to give fairly complete 
information Many others can be added to give specific informa- 
tion, such as figurmg piecework rates and standard time and 
bonus rates, but these should, in my opinion, follow those first 
mentioned 

I have tried to outline the use to be made of a few principal 
reports with a view of stimulatmg mterest in securing accurate 
information. It is only by this means, I believe, that the so-called 
scientific management can be introduced in a foundry After a 
year or two the more complex methods of pay and performance 
can be added, but I think the mistake may be made of trying to 
introduce too much at first, thus causing confusion and distrust 
on the part of all who should reap the most benefit from a per- 
fected system of cost and efficiency. 

XII MANUlTACXtJiaNG EXPENSE * 

By Nicholas T Fickbk 

A SHOP cost is made up of three component parts- labor, 
material, and manufacturing expense The most important of 
these is manufacturing expense It derives its importance not 
alone from its magmtude as a component part but also through 
what might justly be called its elusiveness Labor and material 
are quantities which are easily detenmned, but the correct dis- 
tnbution and apportionment of manufacturing expense so that 
each job passing through the factory may bear its true share is 
a matter requiring the most careful analysis and study When 
we stop to consider that, in a large percentage of the two hundred 
and fifty thousand or more factories in the United States, this 
manufacturing expense amounts to more than the combined 
total of the productive labor and material used, an idea of its 
importance will be readily comprehended. 

' Engineering Magasme, June, 1915, pp 321-326; July, 1915, pp. 553-359 
Reprinted by pemusBion of Engineemig Magazme 
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Probably the most common practice of distributing manu- 
facturing expense is that of taking the total of this expense for 
the previous year and determining what percentage this total 
bears to the productive labor for that penod, and then applying 
this percentage to each job on the basis of the productive labor 
which has been charged directly to these jobs Except in rare 
instances, where the monthly output is practically uniform and 
where the article made consists of only one item of merchandise, 
this method of applying manufacturing expense is of no value 
whatever Even in such a case as has just been ated it would not 
be correct to distribute the expense on the basis of productive 
labor, where this productive labor consists of both daywork and 
piecework labor 

Let us take for example a factory employing one hundred 
people in five manufacturmg departments, and assume that the 
class of merchandise manufactured is brass fittings of which there 
are two dozen different articles In looking over his books for the 
preceding year the manufacturer finds that his productive labor 
amounted to $100,060 and his manufacturing expense to $50,000. 
He reasons, therefore, that if he adds fifty cents to every dollar 
of productive labor apphed on jobs passing through his factory 
during the ensumg year, he wiU have a fairly accmate idea of 
what it costs him to manufacture each j'ob He therefore issues 
an order to his cost department to compile costs for the ensmng 
year on that basis, and then feels that he has solved the whole 
problem of cost finding on any of his two dozen different articles 
of manufacture and has established a correct basis for estimating 
and billing purposes Let us now see how near he is to his real 
costs of production. The factory is divided into five different 
departments as follows: — 


Bepartment 

Lathe 

Milling 


Punch Press 
Assembly 


Number of 
Employees 
IS 
IS 


4S 


5,000 00 
50,00000 
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A detailed analysis of manufacturing expense/ consisting of 
charges for administration, power, rent, hght, tool expense, 
depreciation, insurance, taxes, sundry and material expense, 
showed that the manufacturing expense should have been 
divided as follows: — 


Depaitment 


Productive 


Lathe . 
Milling 
Drilling 
Punch Press 
Assembly . 


f 6,000 00 67 % 

13,000 00 83 

9,000 00 30 


Total 


$50,000 00 50% 


This analysis shows a wide variation between the relation of the 
manufacturing expense and the productive labor of the various 
departments. The Drilling Department alone shows a percent- 
age on which it would be safe to apply the 50 per cent charge for 


Department 

Productive 

iDg Expense 

Percentage 
otMfg Ex- 

Productive 

Departmen- 
tal Mfg Ex- 
pense based 

Error of Unit 
Costs by using 
one general 
rate for all 
departments 

Lathe 

$9,000 

$6,000 

67% 

$4,500 

— $1,500 

Milling 

18,000 

tS.000 

83 

9,000 

- 6,000 

Dnllmg 

18,000 

9,000 

SO 

9,000 


Punch Press 

5,000 

ro,ooo 


2,500 

- 7,500 

Assembly 

50,000 

10,000 

20 

25,000 

+ 15,000 

Total 

$100,000 

$50,000 

So% 

$50,000 



manufacturing expense, the variations in the other four depart- 
ments showing a discrepancy of from 20 to 150 per cent 

A study of the comparative table above will show this varia- 
tion very clearly It wdl be seen, for example, that the actual 
manufacturmg e:q)ense of the Punch Press Department is 200 
per cent of the productive labor, therefore, by applymg the 
general rate of 50 per cent, which the manufacturer deaded 

1 Numerous cost accountants include interest as a manufacturing expense Be- 
cause of the great differences in the investment in different machines, as well as for 
other reasons, the editor believes that interest should be included [Editor ] 
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at the beginning of the year to apply to all departments, the costs 
of production in the Punch Press Department are found to be 
$7,500 too low In like manner the costs of the Assembly Depart- 
ment are $15,000 too high, due to the fact that the manufacturing 
expense in this department is actually only 20 per cent of the 
productive labor 

Percentages caimot be averaged when they are based on dif- 
ferent units The error of assuming that they do average is com- 
mitted constantly by even some of the largest and most efficient 
manufacturers The average manufacturer, after a presentation 
of errors sirmlar to those which have just been cited, will say, 
“ Very true — but, what difierence does it make even if my 
departmental expense charges are wrong, so long as they average 
out in the final completed cost ? ” This would be a poser to reply 
to providing his assumption were correct His whole basis of 
reasonmg however is wrong, for the simple reason that he has 
failed to grasp one of the fundamental laws of mathematics and 
has labored under the delusion that a minus percentage in one 
department would be offset and equalized by a plus percentage in 
another department. The road to bankruptcy is strewn with the 
wrecks of just such men who failed to appreciate until too late 
this very simple but yet most important principle. A concrete 
illustration of just how errors of this kind are made each day 
would probably be of interest at this point Let us assume that 
a certam order has just been completed after passing through aU 
of the departments of the shop, and is now ready to be figured 

The time tickets show that forty-two hours were spent on this 
job For simplicity let us assume a uniform rate of twenty cents 
an hour An analysis of these time tickets by departments will 
then show the work to have been divided up as follows — 


Lathe 
Milhng 
DriUuig 
Punch Press 
Assembly 




6 


Rate Labor Cost 

?o 20 $0 4.0 

“ 080 


$8 40 


Total 


42 
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Adding to the above labor the standard manufacturing 
expense rate of 50 per cent which the manufacturer decided was 
to be apphed to all jobs irrespective of the department, and 
considering the material cost as $i 00, this j‘ob would then show a 
total cost of I13 60 made up as follows: — 


Labor 

Mamifactunng Expense 
Material 


We have found by analysis, however, that each of the depart- 
ments through which this job passed in the process of manufac- 
ture had a different rate of manufacturing expense Takmg the 
actual percentage of manufacturing expense for each department 
and compihng the shop cost of each job by figuring this expense 
separately, we find a considerable variation existing between the 
cost as compiled on the 50 per cent basis for all departments and 
that compiled by considering the work of each department 
independently. The cost figures would appear as follows. — 


The mamifactunng expense, therefore, which should have 
been applied against the labor on this job amounts to $6.35 
mstead of $4 20, making an error of $2.15 This shows that 
the manufacturmg e^ense which had really been applied was 
approximately only two-thirds of the actual figure The corrected 
cost would show. — 

Labor , . $8 40 

Manufacturing Expense 6 35 

Material , . ... joo 


Total 


75 
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Assuming that the manufactured product had a highly com- 
petitive selling field and that the percentage of profit which the 
manufacturer could add to his cost of I13 60 was limited to 10 
per cent, then the actual billing price of $14 96, as based on his 
50 per cent manufacturing expense, would, instead of netting 
him a profit of $1.36, net him an actual loss of $0 79 Or, looking 
at it from another angle, let us assume that this article had a 
market price of $15 50 and that, irrespective of the cost of manu- 
facture, this price was the hmit his customers would pay, then the 
manufacturer would still imagine that he was maknig a profit 
of $i 90 or close on to 14 per cent on his investment of $13 60, 
when in reality he was losing $0 25 on each of these articles 
he sold. 

The question which the student of this subject will most 
naturally ask at this point will be, “ What if he does lose money 
on this article as long as he is making enough profit on some of 
his other lines to more than make up for this loss ? ” He may 
also ask, “ What is the manufacturer to do, if he is forced to 
make an article or line on which he is losmg money, m order to 
keep all of his lines intact ? ” 

A farmer who raises chickens and does not occasionally take 
count of his stock will not discover until probably too late that 
some thieving fox has been preying on those chickens, but once 
let him know that such a condition exists and he will lie in wait 
mght after mght with a shotgun until the cause of trouble has 
been removed. This is analogous to the manufacturer in the 
above case, as long as he is not aware of the losses which are 
occurring he will be satisfied to a certain extent and wiU not 
investigate, but once let him know that it is actually costing him 
more to make than he can sell for and the fur will usually start to 
fly very quickly. An article which is being sold at less than his 
manufacturing cost usually means that some other manu- 
facturer is turning out this article at a much lower cost than 
he IS This means investigating methods, locating leaks, and 
exercising a close watch and supervision over this fine until 
the cause of trouble has been remedied Very often it may 
even be found advantageous to discontinue that line, but the 
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factor of paramount importance is in finding where the trouble 
exists 

There is also another phase of this matter which is worthy of 
consideration at this point The very fact that a manufacturer 
is losing money on some lines and is still able to show a substantial 
profit at the close of each year’s business means that he is making 
an abnormal profit on one or more of his other lines By substan- 
tially reducing his seUmg prices on one or more of these lines 
showing such an abnormal profit it may be possible for him to 
monopolize aU the business in that fine, bis increase in sales more 
than making up for the small profit per unit sold 

Shop costs when compiled on the hit and miss principle of 
using one general rate foi manufacturing expense, applicable to 
all departments and classes of work, are therefore of very httle 
value except m very rare cases, such as that cited at the beginning 
of this chapter where the output is of the mass production style on 
a single type of merchandise 

Manufacturmg expense might justly be termed a function of 
time It increases in a ratio which is practically directly pro- 
portional to tune Administration, rent, depreciation, taxes, 
power, and other charges which make up the manufacturmg 
expense, with the possible exception of that part known as 
material expense, are all proportionate thereto In using the 
productive labor as a basis of expense distribution, it must be 
thoroughly understood that only when such labor is used as a 
fimction of tune is it permissible to use it as a basis for distributing 
manufacturing expense 

Manufacturers and cost accountants very often make the 
mistake of usmg the productive labor as a basis when a large 
amount of this labor is piecework Even where the expenses have 
been segregated by departments, the introduction of piecework 
labor wiU change the entue aspect of the case Piecework is not 
a function of time, it is a function of quantity, and as manu- 
facturmg expense, when not split up mto two divisions (machine 
expense and material ei^ense) and apphed as two separate items 
to shop costs, cannot be distributed correctly on any basis but 
that of time or functions of time, piecework labor cannot be 
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used as a basis for distribution It is not to be understood from 
the foregoing that even where the material expense is added to 
shop costs as a separate item is it permissible to use piecework 
labor for distributing manufacturing expense The method of 
applying this material expense will be taken up in a later 
paragraph and explained m detail 
To illustrate more fully the eiror of using piecework labor as a 
basis of expense distribution, let us take, for example, a depart- 
ment in which a certam manufacturing expense rate has been 
figured on the basis of straight daywork labor At a punch- 
press machine in tliis department a man is getting paid at the 
rate of twenty-five cents an hour By analysis of the cost of 
certain punched parts, it was found that the operator punched out 
these parts at a rate of 2,500 an hour and a piecework rate of one 
cent a hundred was set for aU work on this piece of merchandise, 
this being eqmvalent to his hourly rate of twenty-five cents Let 
us further assume that the departmental rate of, say 60 per cent 
of the productive labor, fairly accurately represents the expense of 
operating this punch press This would mean that a charge of 
fifteen cents an hour (60 per cent of twenty-five cents) would 
cover the cost of the manufacturing expense which this machine 
must bear of the department’s total charge Piecework is intro- 
duced at this point The pressman, spurred on by the incentive 
of higher wages, speeds up his production to such an extent that 
mstead of turning out 2,500 pieces an hour he actually mcreases 
this to 4,000 pieces At the rate of one cent a hundred, his pay, 
therefore, amounts to forty cents an hour instead of the twenty- 
five cents which he earned on an hourly basis In course of due 
time the cost clerk who figures this job apphes his 60 per cent to 
the forty cent labor charge, making the manufacturmg expense 
chargeable against this job twenty-four cents But if this press- 
man had turned out 4,000 pieces an hour while on a straight 
daywork rate of twenty-five cents an hour, the clerk would have 
added only fifteen cents for manufacturmg expense instead 
of twenty-four cents under the piecework arrangement, this 
makes a difference of rune cents in the manufacturing expense 
charge or, in percentage, a variation of 60 per cent over the 
original method of determining this expense 
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The only way to determiiie which of these two methods is cor- 
rect is to find whether or not these charges actually did increase 
60 per cent on an increased production due to the piecework 
method Administration, rent, hght, depreciation, insurance, 
taxes, and tool charges remam the same regardless of the value 
of output, aU. that remains of the items which enter into the 
manufacturing expense are power and material expense, and the 
very small increase in either or both of these items would be so 
small as to hardly make them worthy of consideration Piece- 
work cannot, therefore, be used as a basis for manufacturing 
expense distributing The labor must be reduced to functions 
of time or else be figured directly on the basis of time In order 
to determine correctly the manufacturing expense on the job 
above referred to the cost clerk must know the time it has taken 
the pressman to stamp out the 4,000 pieces and, findmg this to be 
one hour, he apphes his standard rate of manufacturing expense 
for that department, which is 60 per cent of the productive labor, 
to the twenty-five cent labor charge and finds the charge for 
manufacturing expense against this job to be fifteen cents 

Manufacturers commonly commit the error of discontinuing 
time-keeping on j'obs after piecework rates have once been 
established The importance of tmung all jobs will be appre- 
ciated by simply keeping m mind the fact that the unit of time 
must be used as a basis for distributing the manufacturing 
expense In some of the larger manufacturing estabhshments 
where the piecework labor amounts to 80 pei cent or more of the 
total productive labor, the time spent on each operation is 
known to a small fraction of an hour By this means only can 
a reasonably sure basis be established for the distribution of 
manufactunng expense 

The purpose of this opening chapter has been to impress on the 
mind of the reader the necessity for segregating all of this expense 
by manufacturing departments, to estabhsh the unit of time as a 
basis for such distribution, and to point out some of the mistakes 
that are made where a thorough knowledge of the subject is 
lacking It will be seen, as a deeper insight into manufacturing 
expense distribution is gained, that a much finer segregation is 
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possible than that by departments which has been used as a basis 
of discussion in this chapter The most important point to be 
comprehended at this time is that none of these finer distinc- 
tions are possible until after the primary stages are put into 
operation 

Many accountants make the mistake of thinking they can 
hurdle these primal y stages and start right in on a segregation of 
expense by machines without first provmg their distribution by 
departments as herein outhned Nothing is to be gamed by such 
methods of procedure as they invariably result in disaster to the 
entire scheme The first requirement is to establish to a satis- 
factory degree of certainty a basis that is correct, then each 
successive step will become simply a matter of careful analysis 

The Two Main Dvnstons Machine Expense and 
Material Expense 

Before going into a detailed analysis of the various elements 
comprising manufacturmg expense, it is of paramount importance 
that a thorough understanding be had of just what is included by 
the term 

A manufacturing estabhshment may be roughly divided up 
into three main divisions of organizations (i) the manufacturing 
or shop organization, (2) the sales organization, and (3) the 
general organization The sales organization, which is self- 
explanatory, and the general organization, which consists of the 
general executive officers of the company and their staffs, may be 
ehminated from this discussion We are simply concerned with 
what IS known as the manufacturmg or shop organization and the 
expense incidental thereto Whenever the term “ manufacturing 
expense ” is used in this discussion it should be understood to 
refer only to the shop proper and not to any other organization 
of the company 

Manufacturing expense may be defined as consisting of all 
charges incurred m connection with manufactming which are not 
considered as productive labor or raw matenal It is made up of 
two kinds of expense — machine expense and material expense. 
These two divisions of manufacturing expense require distribution 
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to jobs according to different methods Machine expense, for 
example, is distributable on the basis of time whale material 
expense is proportional to the bulk of the raw material used 
In classifying expense items, however, it is extremely difficult, 
if not impossible, to charge expenses directly against either 
machine expense or material expense with any degree of accuracy 
This can be illustrated by considermg the expense charge for 
light, which forms part of what we shall later denote as rent 
expense The expense of lightmg the material stockrooms, for 
instance, would be classified “material expense,” while the 
expense of hghting the manufacturmg departments would be 
classified “ machine expense ” From this example it can be seen 
that it would be practically impossible for the clerk who does the 
classifying to prorate an expense charge for light so that the two 
main divisions of manufactunng expense would receive their just 
allotment Therefore, in order to simphfy the work of classifica- 
tion, all expense items are first charged to one or more of the 
classes listed below and then closed out at periodic intervals into 
either machine expense or material expense according to certain 
fixed rules which will be discussed later. These classes of expense 
are as follows — 

Adnumstration Expense 
Power “ 

Rent “ 

Tool “ 

Fixed Charges — 

Depreciation * 

Insurance * 

Taxes “ 

Idle Labor “ 

Unclassified * 

Direct charges to Material Expense ‘ 

Whenever charges are made against any of the above classes a 
further sub-classification by departments and kinds of expense 
should be made For example, a charge for “ Repairs to a Punch 
and Die ” would be classified Tool Expense, Repairs to Tools, 
Punch Press Department Symbols denoting these classifica- 

* Indudes only eiqiense pertaining to material 


Closed out into Machme 
Expense and Material Expense 
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tions are used to save time Thus, the foregoing example might 
be classified as follows — 

25—032—525 

in which 25 is the general ledger account number for manufactur- 
ing expense, 032, the sub-classification denoting “ Repairs to 
Tools,” and 525, the number of the department mcurnng the 
charge In this mann er a large part of the manufacturing expense 
can be readily segregated by departments There are, however, 
some expenses which caimot be charged directly to specific manu- 
facturing departments These require distribution according to 
certain fixed rules- for example, admimstration expense, against 
which the salary of the general superintendent is chargeable, 
could not be assessed directly against any one department, it is, 
therefore, simply charged in blanket form to administration 
expense and then later it is prorated amongst the various depart- 
ments on the basis of the number of employees in each A shop 
supenntendent does not superintend floor space 01 machines, but 
he does superintend the personnel of each department, therefore 
his salary and the salaries of his general staff arc chargeable to the 
various manufacturing departments on the basis of the normal 
employees in each department On the other hand, rent expense 
is distributed on the basis of floor space occupied by each depart- 
ment, power expense on the basis of kilowatt-hours consumed, 
and fixed charges on the basis of face values of equipment m each 
department 

Non-productive labor, such as wages of sweepers, matenal 
porters, freight elevator operators, watchmen, etc , requires 
classification to one or more of the several main divisions of 
exjiense which have been hsted, and are finally absorbed in the 
departmental expense charges through the distribution of these 
main divisions of expense For example, the wages of sweepers 
are chargeable to rent expense, and eventually are absorbed by 
the manufactunng departments through the rent charge which is 
assessed against all departments, storerooms, etc , on the basis 
of the number of square feet occupied by each This charge per 
square foot is determined by simply applymg the total of all 
charges included in rent expense agamst the total manufacturmg 
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area and then reducing it to a charge per square foot In hke 
manner, wages of firemen are chargeable to power expense, and 
are distributed, together with other power expense items, on the 
basis of a rate per kilowatt-hour according to the power consump- 
tion of the various departments and divisions of the factory 

It is not the intention at this point to go very deeply into an 
analysis of all the sub-classifications to the several main expense 
divisions, which will bediscussed more fully m a following chapter, 
but to lay particular stress upon the importance of correctly 
classifying all accounts which in any way affect the distribution 
of manufacturing expense 

In the opinion of the writer the division of expense that 
deseives to rank as most important is that classified as “ idle 
labor expense ” For some reason or other, however, those factors 
most deserving of consideration m a manufacturing establishment 
are the ones most apt to be neglected by the management This 
statement is not made on hearsay, but is the conclusion forced 
upon the writer by association with conditions as they actually 
exist in many plants throughout the country It is especially 
true of the manner in which control is exeicised over the labor 
actually engaged m producing. AH that the average factory 
manager seems to be mterested in is in knowmg that his employees 
are at their benches or machmes when the whistle blows in the 
mormng, that they stay there except during the lunch period until 
the whistle blows at mght, and that some sort of distribution is 
made of the time consumed on the different jobs during this 
period How much time has been wasted during the course of 
each day does not seem to be of particular interest to him Ask 
the average manufacturer how much tune his men waste in wait- 
ing for new jobs, how much tune they waste waiting for tools, 
how much time they waste reportmg to time clerks at the start 
and completion of each job If he is honest he will tell you that 
he doesn’t know He may also tell you that all the time of his 
productive employees is distributed on jobs Surely, there is 
nothing sunpler than to charge every minute of the day to the 
five or ten jobs a man may have worked on during that time 
However, the facts remain. 
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Let us take, for example, a factory employing a hundred work- 
men in the manufacturing departments at an average wage of 
twenty-five cents an hour We will assume that the factory day 
IS mne hours long, and that the average number of job changes is 
SIX a day At the start and fimsh of each of these six jobs every 
employee reports to a timekeeper who, by the use of a time stamp, 
records the time of starting and fimshing each job There are 
two time clerks m the shop to handle the time of a hundred men 
They are as centrally located as possible, but by timmg the men, 
without their knowledge, it is fotmd that it takes a man an aver- 
age of two minutes going and two mmutes commg back from the 
timekeepers’ desk at the start and completion of each job he 
works on during the day (This figure is veiy conservative and 
can be substantiated m almost any factory engaged m work 
requiring successive job changes ) We find, therefore, a loss of 
four mmutes for each job or twenty-four minutes a day for each 
employee This means two thousand four hundred mmutes or 
forty hours a day for the entire force, at twenty-five cents an 
hour it is equivalent to $10 00 per day, for a year of three hundred 
working days it means a dn ect loss of $3 ,000 There are methods 
wheieby the time is recorded right from the workmen’s benches 
or machmes that work out very satisfactorily, and do not require 
the men to leave their places at any time This will answer tlie 
question of how job records are to be kept without necessitating 
the above loss of time 

Then, in addition to this $3,000 waste, there is the time con- 
sumed in waiting for the next job which, through faulty planmng, 
has not arrived on schedule These “ waits ” average anywhere 
from five minutes to half an hour, depending on how much 
interest the management shows in this part of the routine. In 
any event a loss of half an hour a day for each man would be 
extremely low and could hardly be criticized as being harsh on the 
management m view of present-day conditions This means 
another loss that amounts to fifty hours, or $12 50 a day, or 
$3,750 a year A total loss of $6,750, therefore, exists in com- 
parison with a payroll of $67,500 for the year This means that, 
without taking any other than these two causes of loss into con- 
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sideration, there is a charge right here of $6,750 to manufacturing 
expense, which must be distributed and absorbed by the output 
of the factory It is, nevertheless, worthy of note that effiaency 
engineers, cost accountants, and managers of factories usually 
neglect to take this factor of idle time into consideration from 
a strictly labor cost point of -view Much has been written 
deahng with methods of applying the undistiibuted portion of 
manufacturmg expense to costs of production where a balance 
has accumulated due to a decrease in shop activity, but for 
some unaccountable reason the expense incurred m the form of 
productive labor not engaged m producmg has been disregarded 
The importance of knowing, therefore, what the machme 
activity is for the shop as a whole and for each department thereof 
becomes even more g,pparent when the fact is realized that the 
other manufacturing expense items, such as administration, 
power, lent, depreciation, insurance taxes, etc , have also been 
undistributed on production orders durmg the period measured 
by the “ idle productive labor ” just referred to 
A machme standing idle is stiU occupymg floor space (rent 
expense), is still mcurimg tax and insurance charges, is still pilmg 
up power charges through the running of idlers, countershaftmg, 
etc , IS stiU depreciatmg in value more than if it were in operation, 
and the admimstration expense is still bemg charged agamst the 
operator of that machine whether he is producing or not There- 
fore for every mmute that is charged to “ idle productive labor ” 
and which represents a loss in cold cash to the manufacturer, a 
certam additional amount for the manufacturing expense in- 
curred during that^ period is also chargeable The amoimt in 
dollars and cents, which the sum of these two sources of loss 
represents, is the measure of the loss which the manufacturer is 
really forced to stand A careful consideration of the facts as 
presented cannot help but force the conclusion that “ idle pro- 
ductive labor ” is a very important factor m connection with the 
distribution of manufacturing expense However, once its im- 
portance is realized, it is a comparatively simple matter to apply 
a remedy Leaks of any nature in a manufacturmg estabhsh- 
ment denve their importance not so much from their occurrence 
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as from a lack of knowledge as to their existence To know is to 
remedy, but the simphaty of the remedy has no bearing on the 
case providing the need of its application remains undiscovered. 

Much has been written dealing with the routing and scheduling 
of shop orders, and with stock-keeping methods in general The 
purpose here is not to discuss this phase of manufacturing in 
any way except to point out that a proper method for handhng, 
routing, and scheduling production orders is essential, if a control 
over this important factor of expense, called “ idle productive 
labor,” is to be exercised 

Another important division of manufacturing expense is that 
classified as “ material expense ” Material expense may be de- 
fined as that expense mcurred m purchasing, receiving, and 
handling shop, raw, and worked materials It includes such 
expenses as depreciation, msurance, and taxes on raw and worked 
materials, salaries of raw and process material stockkeepers, 
counters, inspectors and porters, freight elevator operators (in 
part), etc In shops where large cranes are used, it also includes 
the salaries of crane-men 

All manufacturing expense which is not chargeable as material 
expense is known as “ machme expense ” Where accurate' costs 
are required material expense should be apphed to shop costs as a 
separate item, that is, it should not be included with the machme 
expense as one general loadmg but considered separately In 
such cases it should be applied as an individual rate, called 
material expense, on the basis of the value of the raw material 
charged against an order, or on the basis of the bulk (represented 
by weight) of the material used. The construction of a shop cost 
made up m this manner is here shown — 

Productive Labor 
Machme Expense)^ — 

Raw Material (Maaufactumig Expense) 

Material Expense).—. — 

Shop Cost 

The practice of subdividing manufacturing expense mto 
machme expense and material expense respectively has for its 
object a more perfect control over the channels through which 
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this expense accumulates than is possible where this segregation is 
not made When classifying expense charges, it necessitates very 
little extra effort to classify them properly by subdivisions of 
expense instead of grouping them all under one general classifica- 
tion By this method it is a comparatively simple matter to 
segregate the manufacturing expense so that at the end of every 
month, quarter, or year, comparisons can be made to deter- 
mine whether the machine expense or the material expense has 
increased in undue proportion to the shop output 
When applymg matenal expense as a separate item m making 
up costs of manufacture, care should be used in establishing a 
basis of distribution The practice of applymg material expense 
to jobs, by using the cost of tlie raw material used on each job as 
a basis, is a mistake frequently made by manufacturers and cost 
accountants Their method of estabhshing this basis is to take 
the total cost of the raw material used during a normal year and 
find what relation this cost bears to the material expense for the 
same period With this relation established m the form of a 
percentage based on the raw material cost, they proceed to apply 
it to all shop jobs in order to determine the proper proportion of 
material expense chargeable thereto 
There is only one correct way of distributing material expense 
and that is on the basis of bulk. Practically all material expense 
is incurred in a ratio proportional to bulk By using the term 
“ bullc ” it is to be understood that the term “ weight ” can be 
used as a substitute, because it is a more standard way of 
measuring material, and because the bulk of an article is rather 
diflncult to determme accurately That there is quite a dis- 
tinction between using the cost of the material and the bulk 
(or weight) of the matenal as a basis for material expense 
distribution will be readily noted from the following analysis — 
It is a comparatively simple matter to handle and store $i,ooo 
worth of platmum, it reqmres, however, a considerable amount 
of time and effort to handle $25 worth of brass castings More 
space is required in the storeroom for wrought iron pipe than is 
required for copper wire of equal value Diamonds or precious 
stones require practically no handhng expense as compared to the 
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cost of handling lumber Freight elevators are necessary because 
of the bulk, or weight, of a bale of cotton, but an equal value in 
gold could be carried m a man’s pocket without effort. The 
conclusion to be drawn, therefore, is that mateiial expense does 
not, to any appreciable extent, vary in proportion to the cost of 
the material except as such increase or decrease in cost is due to 
a greater or less bulk of material used There are instances where 
the consumption of materials of different kmds is so unifoim 
year in and year out as to permit the use of the material cost 
figures as a basis for material expense distribution. Such cases 
do not warrant the segregation of material expense as a separate 
and distinct item of manufacturing expense, but in the average 
factory such a segregation is conducive to more accurate cost 
figures 

The possibility of error is so great where the cost of the raw 
material is used for material expense distribution as to warrant 
an illustration of how such an error can occur Let us take, for 
instance, a factory whose manufacturmg expense has been 
divided into machine expense and material expense The material 
expense has been found by analysis to average 15 per cent of the 
cost of the raw material used as figured on the basis of a normal 
year By analysis of past figures it has also been found that the 
machine expense of a certain department is 50 per cent of the 
labor A job is assigned to this department and on its completion 
the cost clerk’s figures would appear as follows — 


Productive Labor $3 00 

Machine Expense, at 50 per cent , i 30 

Raw Material 6 00 

Matenal Expense, at 15 per cent o go 

Total Cost $11.40 


An mspection of the order shows that the high material cost 
was due to the fact that platinum was used in the manufacture 
of what happened to be an electrical instrument requiring 
platinum contact points, etc If the material used had been 
zinc or copper the matenal cost would have been considerably 
less than mnety cents, yet by a study of the items which go to 
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make up material expense we found that it cost a great deal less to 
handle platinum than it did to handle copper, weight by weight, 
therefore, something must be wrong with this method of applying 
material expense to shop orders 
A study of the weight of the raw material, as found in the books 
of the company for the penod over which the normal material 
expense was figured, showed that if reduced to a cost per pound 
basis the material expense would be five cents a pound, the 
charge of mnety cents should, therefore, have represented 
material weighing eighteen pounds The platinum used amounted 
to only a fraction of an ounce, hence, the charge of mnety cents 
for material expense is actually over eighty-five cents too high, 
making a corresponding error in the shop cost as compiled by the 
clerk 

The foregomg example demonstrates very clearly that the cost 
of raw material cannot be used as a correct basis for distributmg 
the material expense portion of manufacturmg expense It does 
not necessarily follow, however, that it is always advisable to 
figure this expense by a system requirmg the weighing of the 
material on each order Circumstances alter cases and it naturally 
follows that in such mstances where the extra expense mcurred 
in securmg this data amounts to more than is justifiable m pro- 
portion thereto, a more general scheme of distributmg material 
expense can be used 

A factory turmng out a line of injectors, lubricators, valves, 
and grease cups, with an output varying but httle from year to 
year, would be justified m estabhshmg a basis of material expense 
distribution by classes of merchandise manufactured Let us 
assume the normal material expense to be $3,000 a year with the 
output as follows — 

Injectors 6,000 pounds = 10 per cent of total output 

Lubncators 24,000 “ = 40 “ “ * * 

Valves 18,000 “ = 30 “ “ * * 

Grease Cups 12,000 * = 20 “ “ “ * 

Total 60,000 pounds = 100 per cent of total output 

The material expense on an output of 60,000 pounds would 
amount to five cents a pound. Distributing this expense among 
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the four classes of merchandise on the basis of the output in 
poimds for each class, the charges would appear as follows — 


Injectors 

Lubricators 

Grease Cups 


Founds Matenal 

Output E-tpense 

6,000 at s cents per pound equals $300 

24.000 “ s “ “ “ “ 1.20° 

15.000 « 5 « « “ “ poo 

12.000 “ s “ “ “ “ 600 


Total 


60,000 at s cents per pound equals $3,000 


Reference to the cost ledgers at this point shows that the actual 
cost of the raw matenal used amounted to $9,000, divided among 
the four classes of merchandise as follows — 


Injectors $1,200 

Lubricators 3,900 

Valves 2,700 

Grease Cups 1,200 

Total $9,000 


In order to establish a basis for the apphcation of material 
expense as a percentage of the cost of the raw material used on 
each class of merchandise, it is only necessary now to reduce this 
material expense charge against each class to a percentage of the 
raw material cost Workmg this out, the figures appear as 
follows — 

Cost of Es 
Material 

Class of Merchandise Used 

Injectors $1,200 

Lubricators 3,000 

Valves 2,700 

Grease Cups 1,200 


Percentage Applied 
Matenal on Bases of Raw 
Expense Material Cost 

$300 25 per cent 

1,200 31 “ “ 

goo SO “ “ 

600 so “ “ 


Total 


$9,000 $3,000 33 per cent 


A percentage has now been estabhshed for the apphcation of 
material expense to each class of merchandise By simply com- 
putmg this expense directly from the cost of the raw material 
used on each order the proportionate charge for this expense can 
be reached with reasonable accuracy 
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XIII. Collecting Data to Compute Costs 1 

By Guido Sacekdote 

The installation of a cost S3^tem in factories producing large 
vaneties of goods, especially where the production is not con- 
fined to a standard and continuous production, but is mixed 
with special work, experimental work, new articles to be added 
from time to time to the regular line of manufacture and articles 
manufactured only intermittently as orders are received, is 
indeed a much more serious and complicated proposition than is 
the case in factories manufactunng only a few hnes of standaid 
goods 

In fact it is just this class of factories that need to collect the 
most minute and exact data on all the different operations that 
go to produce a certain article It is in this class of factories that 
it IS most desirable to install or extend the piecework system or 
premium system, or both It is also often found that it is neces- 
sary to keep in force not one, but four different systems of pay at 
the same time, according to the nature of the work, and whether 
the rates for piecework or premium are already established, or 
will be established when sufficient data on a certain article have 
been collected 

The other two systems of pay usually found are the day rate, 
which is absolutely necessary for certain classes of work, hke 
drawing, toolmakmg, repairmg machmes, setting machines for 
work, etc , and the gang system, where a foreman has a contract 
at a certain piece-rate and either pays his own helpers or simply 
directs their work 

Sometimes a factory has been producing on either or all of these 
systems, and the aim is to simplify and reduce all rates to piece- 
rate or to preimum plan wherever possible Here again, all the 
data to be collected must refer to the smallest details of produc- 
tion, because goods manufactured in great variety are usually of 
rpoderate dimensions and made in large quantities 

It is the aim of this article to describe a system which was 
installed m a factory producing metal goods in large quantities 

1 American Machmiat, November 9, iQir, pp 870-874 Repnnted by per- 
mission of American Machinist Forms are not reproduced 
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and enonnous variety, and having twelve different departments, 
each with a separate foreman This is the plant of Figh di 
Raffaele Sacerdote, Turin, Italy. 

It was run in the manner mentioned, with four different sys- 
tems of pay, a system was in existence at the time giving fairly 
well the coat of the finished articles, but lackmg m details regard- 
mg the different operations and charges The aim in installing the 
new system was to obtain as complete data as possible regarding 
the mdividual operations, in order to correct and extend the 
piecework system combmed with a premium plan, to divide the 
production by departments, m order to set a percentage on it, to 
interest directly each foreman in his department, to render 
possible the direct interchange of matenals m course of manu- 
facture between the different departments, to avoid unnecessary 
movement and work in the stockroom, and to obtain all the data 
relative to the movement of materials between the various 
departments and the stockroom 

In a system of this kind several things are especially important 

I That the number of cards to be handled be reduced to a 
minimum, while the collection of details from them be as complete 
as possible 

2, That the system be simple and clear, that it require as httle 
writing as possible, especially from the workmen themselves. 

3 That It be uniform and elastic enough to adapt itself to be 
used in all classes of work and all through the factory 

4 That the old order of thmgs be disturbed as little as 
possible, in order to avoid confusion and delays 

5 That the data obtained for each article and each opera- 
tion be automatically filed to give an average cost on as large a 
production as possible 

6 That it give a means for comparing the efficiency of the 
different workmen and tools, and of separately computing piece- 
work accounts and of companng the results with day-rate costs 

7. That full data be obtained regarding the cost of production 
and maintenance of each tool, die, pattern, jig, etc. 

8 That data be given for comparmg the consumption of sup- 
phes, power, etc,, on the part of different workmen for ultimately 
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setting a standard of consumption and a premium on savings 
effected 

In many factones the piece-rates, or the standard times for 
each operation, are set by a system of tnals made by special men 
employed for this purpose, or by consultations between the 
superintendent, foremen and workmen. It is useless to recall the 
imperfections of these plans, which give m the most cases erro- 
neous figures, unfanr either for the workman or for the employer 
In a premium plan, founded on savings effected on a standard 
time for each, operation, it is desirable that the standard time be 
proportioned to the hourly wages of each workman, in fact, 
inversely proportional to it so that a workman who has been given 
a certain wage rate must work by its relative standard time, so 
that he has a chance to earn his wages and a premium besides 
Owing to these considerations, the plan of establishing rates 
according to results of trials was discarded, and the one was' 
adopted of coUectmg a great number of data extendmg over a 
long period for each operation, so that rates were based on actual 
work made in the factory under all possible conditions 
The system adopted had, therefore, to meet two prime condi- 
tions (i) That it be able to furnish all the data which have been 
mentioned in regard to labor, matenal, supphes, direct and 
indirect, power consumption, etc , in order to deduct from them 
the standard times and piece-rates, and the standards of con- 
sumption of supphes and power m each operation (2) That it be 
fit for being kept contmuously in use in connection with work 
where the different standards and rates have already been set 
and m connection with work where the coUection of data is to 
be made, m order to establish the standards 
In fact, even the estabhshed rates need to be revised from time 
to time, owing to changes m equipment, materials or wages, and 
as new articles are constantly produced, it is evident that the 
coUection of new data must constantly be maintained 
The data to be used for the future setting of the standards 
come from three different sources one is the estimated time 
based on a graduation of difficulty, or in other words on the wages 
of the class of workman which is supposed to perform the opera- 
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tion, another is the data coming from the workmen’s time cards, 
and the third is constituted by a number of observations of the 
work made personally from tune to time by the superintendent, 
foremen or special employees 

It IS my intention to himt myself to the description of the means 
used for collecting the various data, which are those that must 
be carefully devised to save a vast amount of clerical work The 
ultimate setting of the different standards and rates, and the 
complete summaries of cost, as well as the different forms giving 
information as to mdirect expenses of various kinds, and various 
card indexes to be used for inventory or correspondence purposes 
will, therefore, not be considered 

After exhaustive consideration, it was decided to adopt a 
scheme where all the work was planned ahead before it entered 
the production stage, not only the work of preparing the tools 
and studying the vanous questions arising with the production, 
but also all the time cards and summaries of cost of labor and 
material to be used m connection with the manufacture of each 
item of each order AH the writing that could be done on the 
cards previous to their distribution, and all the information pos- 
sible relating to the work, were prepared in the factory office upon 
receipt of each order 

The first step was the classification of the goods produced, each 
class being assigned a, set of consecutive numbers sufficient for 
present and future needs With this arrangement, all the indexes 
and documents pertaining to articles of a kindred nature could be 
filed together Its advantages were most marked for consulting 
records, for cataloguing purposes and for the arrangement of the 
sample room 

To give an idea of the scheme To the class “ Building Hard- 
ware ” was assigned the senes i to 500, “ Electneal Supplies ” 
501 to 1000, “ Car and Wagon Accessones ” 1001 to 1500, etc. 
Each article was given an mdividual number and the different 
parts of an article were given the same number, followed by an 
individual letter Foi instance, supposing the distinctive number 
of “ 15 Ampere Single Pole Switch ” to be No 609, the different 
parts were numbered as follows — 
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15 Amp Single Pole Switch Lever No 6og-a 

“ " “ “ Fulcrum Part No 609-b 

“ “ “ “ Contact No 6og-c 

“ “ “ “ Handle No 609-d 

When a part altered in the assembling of different articles, it 
was considered as an article of manufacture by itself and given an 
individual number 

Different card indexes were prepared contaimng the names and 
numbers of the articles, alphabetically or numerically ordered 
according to convenience, and kept constantly in order One 
index was for the use of the manager’s office, one for the corre- 
spondents, one for the stockroom, and one for the factory office, 
which in the present instange was combined with the drawing 
room 

For the purposes of this article we are solely interested in the 
form adopted for the factory office index. Form i 
The front of the card, besides giving the number and name 
of the article, gives all the information relative to the sample 
representing the article, if any, to the drawing, patterns, dies, 
tools and jigs to*>be used in its manufacture The rest of the 
space is occupied by information relating to materials, scrap, 
composition of alloys, etc This 19 information for the use of the 
superintendent to prepare the necessary tools and to make 
requisition of matenals upon receipt of the order 
The back of the card has all the necessary information relating 
to the way in which the article is manufactured The first two 
columns give the sequence in which the different operations take 
place , the next two columns give the department and the machme 
in which the respective operations are to be performed, the fifth 
and sixth columns relate to the kind and numbers of the speaal 
tools for each operation, the next two columns contain informa- 
tion relative to power, gas for soldering, heat for forging, etc., 
and their approximate costs It is imderstood, however, that 
these data were limited only to such operations where these were 
apphed and had a direct bearmg on the cost of the operations 
The next four columns refer to time — estimated and set — 
piece-rate, and premium to foreman for each operation and for a 
given number of articles, which are left blank to be filled in for 
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each case The last two columns provide space for the quality 
and for remarks. Part of this information was to be used only in 
the future, like those relating to standard tunes — estimated and 
set — premium to foreman and quahty These were consequently 
left blank for the present time 

Of this Form 1 two files were prepared, one in alphabetical and 
one in numerical order These constituted the basis on which all 
the system was founded 

Upon receipt of an order it was subdivided into its different 
items For those items which had been manufactured before 
and for which Form i was already to be found, the summaries of 
labor and material and all the time cards were prepared before- 
hand in the manner which we will describe later For the ite ms 
which were new, the first step was to prepare all the drawings 
of the special tools necessary for production, giving a number 
to the drawings, tools, patterns, etc , and to fill immediately all 
the cards of Form i relatmg to the article and each of its parts. 
All the information relatmg to materials, to the succession of 
operations, etc , in fact all the information which it was possible 
to foresee, was inserted on the cards, and these entered m the 
indexes Then the work for these proceeded in the same manner 
as for the other items 

Let us now examine the disposition of the time cards and 
summanes of labor 

The time cards are called and referred to as “ Elements,” and 
were provided in different colors, one color for each department 
These were designed with the aim of giving the workman aU the 
possible information in regard to special tools and machines to be 
used, and to necessitate on the part of the workmen and foremen 
as httle writing as possible, and to be so distinct, furthermore, 
as to avoid any possibility of mistakes 

By glancing at the front of the card, and m fact at aU the forms, 
the special study is apparent which has been given to the division 
of space to collect all the useful information m a dear way and 
with the necessity of but httle writing 

The front of the “ Element,” Form 2, is devoted to informa- 
tion relating to labor and power, while the back is devoted to 
movements of materials 
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Each element refeis only to one operation on the same article, 
belonging to the same order and perfoimed by the same workman 
The front contams at the top the numbers of the order and of the 
article, the number of the operation, the description of the article 
and of the operation performed It can, therefore, be iiled,accord- 
ing to all these data and it is, m fact, filed under tlie order number 
before the work is started and during its progress, under the 
article number when it is necessary to compile the summaries of 
labor for the article, or otherwise, according to convenience m 
the course of filing the different card indexes composing the 
entire cost system 

This feature was found to be very valuable indeed, as the same 
card was used over and over untd all the data had been reported 
in the proper place 

In the middle section, space is provided for marking the hours 
for one month If the work should start on a day different from 
the first of the month, on the nth for instance, a hne is drawn 
between the loth and the nth, this meaning that the ele- 
ment runs from the nth of one month to the loth of the next 
month 

Then there is space for giving the time employed m setting 
machines, wages, piece-rates, and amount of work performed 
under that element 

Besides containing the data relative to the different tools to 
use, there is space to be fiUed with data as to power, gas, steam, 
etc , used, the amount to be computed, naturally, on the total of 
the hours employed Finally it is stated on the card whether the 
work is performed at piece-rate, day-rate, or otherwise, whether 
the rate applies only to the operation to which the card refers, or 
whether it applies to the same in combination with some other 
operation, given on some other card, which can naturally be 
performed by the same workman, or by a helper of the same 
workman 

The back of the card contains data as to materials received and 
delivered by the workman on that particular job The material 
may come from the stockroom or from a different department, and 
may be delivered in the same way. When the work is passed 
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from one department to another it is always preferable that the 
respective foremen be present 

The summary of direct labor, Form 3, is compiled from the 
cards, Form 2 The front is devoted to the cost of the several 
operations going to make a complete article for a single order 
The back is devoted only to collecting information on a single 
operation of the article written on the front, for different orders 
but for the same workman 

The summary of material is on Form 5, and for convenience 
in writing has been made m the shape of a folder composed of 
two cards of the same size as the summary of labor, the two 
can, therefore, be filed together when convenient In other 
respects the form has nothing to distingmsh it particularly from 
other forms in common use, and contains the ordinary data 
reqmred as to the movements of materials between the stock- 
room and the factory Each summary is, however, limited to 
a certain article belonging to a certain order number 

Let us see now how the system works Supposing an item of a 
certam order is an article composed of two parts, three cards of 
Form I will be found in the mdex of the factory oflfice, one for the 
article complete — the operations for this will probably be assem- 
bling, packing, finishing, etc — and one for each part Full 
information is given in each as to the tools, operations, etc., as 
described For the purposes of the system, each Form i re- 
quires a complete set of elements and summanes of labor and 
material 

For each Form i, therefore, the clerk fills the front of one sum- 
mary of labor with the numbers of the order and of the article, 
quantity ordered and description, then he fills the first and 
third columns with the numbers of the elements and the name 
of the corresponding operations, these he deduces from the 
back of Form i The back of the same summary he prepares 
with the name of one operation, msertmg the number of the 
order in the first space of the first colunm Then he prepares in 
the same manner on the back as many summanes of labor as 
there are operations in the article referred to and proceeds to 
prepare the different element cards. 
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These he fills out in the same manner, leaving the workman’s 
name in blank, also the wages, and inserting the piece-rate if any 
The element cards will be of different colors according to the 
departments in which the different operations have to be per- 
formed, they will evidently be equal in number to the cards of 
summaries of labor Furthermore, one summary of material will 
be prepared with the number of the order and number and name 
of the article 

All these cards are put in special drawers of “ Orders waiting,” 
ready for bemg distributed when the work is started The sum- 
maries of material, however, are at the disposal of the stock- 
room, as soon as the reqmsition forms have been filled 
After the work is started, the element cards are gradually dis- 
tributed to the different departments as the work progresses, 
from the design it can be seen that the same card will last for one 
month, aU the workman or the foreman has to do is to insert the 
number of hours each day m the space provided for each date 
The element cards do not return to the factory office until they 
are fimshed, more are issued from time to time for special opera- 
tions not anticipated, or for renewals They are reported on the 
front of the summary cost card All the element cards are, 
however, returned at the end of each month for registration of 
piece-rate accounts, to go back to the respective workmen as 
soon as this be completed The workmen are in the meantime 
paid at the day-rate, while the premiums, piece-rate differences, 
etc , are paid at the end of each month 
When a completed element card is returned, the data contained 
on the front are reported in the summary of labor, and also on the 
back of the summary card devoted to that particular operation, 
and so on untd all the cards have been returned on a certain job 
The back of the card is used especially for controlhng the 
individual movements of material, aU the movements from and to 
the stockroom are inserted in the summary of material at tlie 
moment they take place 

At the fimshing stage of the job we have, therefore, as many 
summary cards for labor as there are operations The time cards 
or elements, however, which we had to handle have been very 
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limited in number, on account of their lasting for such a long time 
If weekly reports are issued, they can be compiled also from the 
element cards, returning them to the workmen at the beginning 
of the new week 

When a second order for the same article is received, the same 
summaries of labor are used — filling the front of the second sum- 
mary, and fiJhng the second line of each on the back for the 
respective order and operation 

When as many orders have been completed on a certain article 
as there are operations, the set of summaiies of labor is complete 
We have in this manner obtained in compact order and with little 
effort many summaries of the cost of the complete article on the 
front of the cards, and the cost of each operation for each work- 
man so disposed as to give the average cost of that operation 
distributed over a large production and a considerable number of 
orders Keeping these data separate for each workman gives, 
moreover, means for comparmg relative capacities and efficiencies 

It is seen that at the end a very limited number of cards have 
to be filled and handled, each requiring a moderate amount of 
work in order to be filled It can readily be seen how elastic such 
a system is where all the documents can be filed m different ways, 
according to convenience 

To give an idea of the simphcity of the system, when installed 
two girls were aU that were needed to keep the system runmng 
The factory employed about 160 hands, and manufactured not 
less than 3000 different articles in the first six months in which the 
system was working 

A few words about the manner in which the data relating to 
special tools, dies, patterns, etc , were collected may not be out 
of place 

Form 4 is intended to serve as an mdex card, as a permanent 
inventory, summary of labor and material for the construction 
of the tool, and summary of labor and material for its mainte- 
nance The aim m view is, of course, to save as much clerical 
work as possible, and to handle as few cards as possible 

For each class of tools there was a different color of cards The 
front was devoted to such information as more closely pertained 
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to each particular class of tools On the front of the form used 
for dies, for example, is given all the mformation relating to the 
number of the tool, the operation performed, its location, etc , 
and the value placed on it m the different inventories 

The backs of the cards were ahke for aU classes of tools The 
work in producmg and repaurmg eqiupment was always done by 
day-rate, besides, the data as to material need not be so partic- 
ular The items were summarized on this card, and when the 
tool was completed a heavy hne was drawn underneath the totals 
The remainder of the card was then devoted to future expenses for 
maintenance, the costs relating to production being reported at 
the right on the top, and those relatmg to maintenance at the 
nght on the bottom The total production bemg known during 
a given period of time, the expenses for production and main- 
tenance could be properly subdivided and charged in the right 
proportion when compiling the general summaries of cost 

Xrv Methods op Cost Finding in Cotton Mills ^ 

Bif William G Nichols 

In a mill having a wide variety of product, the conditions are 
usually different from those obtammg in a small mill or one 
engaged m the manufacture of yams or one or two classes of 
goods 

1 In the nature of the case, it is usually a large mill, having 
numerous null buildings, and filled with machinery m all con- 
ditions of wear, and sometimes not the best adapted to work 
produced 

2 In a small mill one ef&cient clerk will keep a written or men- 
tal record of everything that goes on He can check freight bills 
and invoices, make up payrolls, enter reports and make up tables 
of production, etc In a large miU, the organization is, or should 
be, more complete, and the systems of reports arranged so that a 
close watch may be kept of the expenses, of the condition of work 

1 Transactions of New England Cotton Manufacturers’ Association, No 6S, 
pp 251-271 Reprinted by permission of National Assoaation of Cotton 
Mannfacturers Illustrations of several forms are omitted 
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in process, of production of machines, and of rate of progress of 
orders Accounts in the offices and depai tments are kep t by those 
who aie expert m this work A record is thus made of many facts 
and data, which are useful or necessary m the actual subdivision 
of expense There is thus available a large amount of the infor- 
mation necessary to the mmute division of outlay, and the skill 
and practical knowledge for its classification 
Most of the data necessary for such a system of cost-finding 
as the following are recorded as the work progresses, and used 
in making up payrolls, reports of production, etc 
By recording these facts m such a way that they are available 
for cost-finding, much of the apparent labor of such a method as 
this is elunmated The items are on record, somewhere They 
should be arranged so as to be utilized 
In discussmg the matter of cost-dividing, one frequently hears 
It stated that expenses should be divided as if all a mill were run 
on one class of work This is right as a prmciple, but when we 
attempt to apply it we find practical obstacles Suppose an 
estabhshment, one part of which is used for the production of 
fine goods and another for cloths of a much coarser grade If all 
the miU were turned to the makmg of the coarser goods, there 
would be a relative loss in the quahty and quantity of production, 
and a more than correspondmg increase of cost There must 
therefore be devised some way to carry out the theory underlying 
the principle Let us change the statement to the followmg 
Expenses should be divided m the proportion which they are 
incurred by the machinery engaged m makmg each class of goods 
If this be correct, we have then reduced the problem of the 
division to the analysis of the expenses of manufacture, and the 
method of computing the same And the more easily and simply 
this work can be well done, the more promptly will results be 
secured after the books are closed 
If one undertakes to obtam accurate results, however, a con- 
siderable amount of detail and clerical labor is indispensable 
The present paper is a sketch of method for the determmation, 
as far as may be practicable, of the costs of manufacture m an 
establishment making fine and coarse organizations, both white 
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and colored, selling a part of its product as yarn, buying other 
kinds of yam, and using vanous kinds of stock for different 
qualities of goods 

It will seem to some that these conditions are extreme and 
beyond likelihood to any actual occurrence But wliile extremes 
are purposely selected, they are not more varied than existing 
conditions m more than one plant m New En^and 
We may suppose that a certam plant has been in operation for 
six months, and has produced the goods scheduled below. Let 
us first glance at the physical condition of the mill. It is m part 
old, part new The older portion of the earher style of miU 
architect is driven by water power The later miU is driven by 
steam, is of modern construction, so far as the circumstances will 
allow, and fitted with machinery m good condition There is a 
finishing department for the colored goods, while white goods are 
disposed of m the grey, warehouses foi the storage of cotton and 
goods, and tenements for the operatives. 

When the accounts are made up, it is found that goods have 
been produced to the followmg amounts and with the accom- 
panying particulars — Table A 
[This table, which is not reproduced, shows vertically the 
kind of goods For each kind of goods entries are made m the 
following columns — (i) width , (2) pounds produced, six months , 
(3) number of yam, warp and filling, (4) per cent of warp, and of 
filhng, (5) pounds of warp or filling, six months, weekly; (6) num- 
ber of looms, (7) pounds per week per loom, (8) total pounds 
from looms This is followed by statistics for production by 
sizes of yarn on spinning frames, and on mules, and for quantity 
combed At the bottom of the table each column is totaled ] 
The first four columns give necessary data of the organization 
Column 4 states the percentage of the cloth which is warp, and 
that which is filling In computmg this the number of the yarn 
should be taken from the average weighmgs of the six months, 
and not as the nominal number given in column 3 
If the weight of the cloth from the loom given in column 2 
be multiplied by the percentage of warp or fiilHng in the cloth, it 
will give the pounds of yarn which are necessarily used m its 
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production. These are extended into columns 7, 8, etc , and 
as the same kind of yam frequently has several uses, the footings 
of these columns give the total amount necessary 

Havmg obtamed this schedule of the output of the naill, we 
next take up the statement of expenses and income 

An exammation of manufactunng costs will disclose that they 
may be divided into three classes — 

1 Material or stock That is cotton of various grades, waste 
or yam used 

2 Labor of manufacturing. 

3 Those miscellaneous and general expenses such as repairs, 
supplies, sizmg materials, power, msurance, taxes, depreciation 
and administration 

Taking these m the order mentioned we have first to deal 
with — 

The Cost of Stock 

It is impossible to make accurate estimates without knowledge 
of the quantities of stock used and goods produced In this 
method the woven goods are all weighed in the grey immediately 
after weavmg, and yams sold are of course weighed for sale A 
table showing the pounds of yarn sold, or necessary for making 
each kind of goods, as shown in Table A, but classified according 
to the grade of stock represented, is first prepared as given m 
Table B on the next page 

It will be noticed that there are five kinds of stock used. — 

Gulf cotton for warp, at an average cost of 7 cents. 

Upland cotton, for filling, at an average cost of 6 80 “ 

Egyptian cotton carded, at an average cost of 14 “ 

Egyptian cotton combed, at an average cost of 14 “ 

Waste, at an average cost of 4 “ 

Yam purchased, at an average cost of 80 “ 

As IS frequently the case, something in the way of economy in 
stock IS sacrificed for the purpose of using as few grades as 
possible, avoiding constant change, and risk of running short of 
some grade. 

It is not sufficient to take for granted that so many pounds of 
stock required have made the pounds of yarn required and used 
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in weaving or otherwise In miUs making a large variety, the 
stock on hand changes so much as regards quantity and quahty 
that this fact must be taken mto account For instance, in taking 
this account of stock in process, at the close of the six months it 
was found that there were 5,200 pounds of No 50 combed yarn 
on hand over the last inventory Briefly stated the process of 
finding the cost of materials is as follows — 

Obtain the total amount and cost of each grade of stock put 
in process 

Deduct from this, at the present value, the amount in pounds 
and dollars, which this inventory shows over the one last pre- 
ceding, or vice versa 

Deduct in each grade of stock the value of waste made If the 
waste from one class of stock has been used for another, it should 
be credited to the grade where made, and charged to the other 
grade, where it is consumed. 

Divide the cost of each grade, as now obtained, by the pounds 
of yam made If more than one grade enters mto a fabric, the 
proportionate part of each is taken at its own pnce 

In obtaining the value of stock on hand a table is convenient, 
and it is also useful m affording details required in finding the 
labor cost. 

The Cost of Manufacturing Labor 

By the term “ Manufacturmg Labor,” it is meant to define 
only that labor bestowed upon direct manufacturing operations, 
such as carding, dyeing, and weaving, and not the labor expense 
of repairs, power, and other departments equally necessary but 
not handling the stock in process of conversion into yauis or 
fabrics 

As m determining the cost of material, the first operation is the 
preparation of a statement of product, the same plan is followed 
in determining the labor cost, and a table should be prepared 
summarizing all these labor costs that none may be omitted m 
the distribution 

The labor cost in some departments of a mill can be separated, 
each to its own mark of goods, much more easily and accurately 
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fhan in others As a rule this is the case the further toward 
completion the goods have passed 

For instance, on the cards material may go through in the 
same manner, to be used for fine or coarse work, as it passes to 
the roving frames, part of the same hank roving may be used 
on spinmng frames, and part put behind a finer roving frame 
for another operation The yam made in the former case may 
be used in a dozen grades of goods, which may each receive 
separate treatment in weaving, and further divided by particular 
treatment m finishing 

The methods of getting at the cost will therefore vary in differ- 
ent departments. In general they may be defined as a division 
and classification of the payrolls, at the time the labor is per- 
formed and the pa)n:oll made up, and a summary of the results 
at the end of the haH year 

In the card room this is effected by the notation on the payroll, 
in a column provided for the purpose, of the occupation of each 
employee, and if more than one kind of work passes through the 
room, the kind each employee is engaged on When the work has 
reached the slubber and roving frames, a record is kept of the 
hanks or pounds produced at each hank roving, whether fine or 
coarse, and the wages paid for producing it If any frame is 
changed from fine roving to another, a corresponding note is 
made of the time it was done, and the length of run on each hank. 

These amounts are posted from each payroll to a sort of ledger 
that they may be added at the end of the six months At that 
time, also, the wages of employees on pickers, cards, and drawing 
frames are added 

If we now wish, under circumstances existing in this mill, to 
ascertain the card-room cost of making the warp yarn in the 
print cloth, we proceed as follows, taking the data from Table A 
Yarn 28, from 4 2 hank roving, made on fly frames supplied by 
I s hank roving made from 6 hank slubber roving. We find the 
total amount of yarn made from 6 slubber roving, which was 
consumed in makmg the woven product and yarn sold, to be 
1,700,254 pounds Next find how the stock in process at the 
end of the half year compares with the stock at the begin- 
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ning from tables previously referred to It will be necessary 
to compare the weights of 6 hank roving and the aggregates of 
all rovings and yarns m all operations previous to woven cloth 
where said yarns are made from 6 hank We may suppose this 
is found to be 35,000 pounds more at the end of the six months 
than at the beginning, which should be added to 1,700,254 as 
these 35,000 pounds of roving have been made above what was 
used m cloth produced, etc 

The cost of this card room thus far is summarized from the 
payrolls, as follows — 

Oversight, General, scrub, elevator, 

Section, hands, grinders, stoppers. Slubber tenders. 

Railway and drawing tenders. Coffers 

Total cost divided by 1,735,254 equals cost per pound of 
carding 6 hank roving 

Next find the additional charge for running this through the 
intermediate frame, makmg i 5 hank rovmg From the records we 
may find that 509,436 pounds of i 5 hank rovmg was required 
for goods produced, and from tables not shown, that the excess 
of stock at the close of the six months was 10,000 pounds. Total 
519.436 

The payrolls show the following costs: — 

Section hand. 

Intermediate tenders. 

Oilers 

Here we first encounter the problem of dividing the e:q)ense of 
overseeing and those general duties which have no direct relation 
to any particular class or grade of stock or machmery, but have 
usually to do with the care of the rooms, such as sweepers, eleva- 
tor hands, water carriers, and that third genus of employees, such 
as rovmg carriers, oilers, doffers, band boys, etc , who have to do 
with machinery running, perhaps, on a dozen different kmds of 
work, and in a way that makes it impossible to do better than to 
estimate the equitable division of the expense 

There are one or two prmaples which may guide us in makmg 
these divisions. — 
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I That those who work about the room and in the keeping of 
machinery in condition for service, as section hands, oilers, and 
scrub women, are mdependent of the product of the machinery 
and their wages should be divided according to the machines or 
spindles treated. 

2. The case of doffers, roving carriers, filling carriers, etc , is a 
different one, their number is proportioned more nearly by the 
amount of work produced by the machinery, and not by the 
number of machines themselves. 

A roving frame on 20 hank will need as much oiling as one on 
2 hank, but it wiU have no use for doffers The best rule for the 
division of such labor, therefore, is in the ratio of production in 
pounds. 

3. Overseers, second hands and bookkeepers in large rooms 
have to do with the quality and quantity of production, but more 
directly with people than machmes And while it is true that one 
alley boy may need more watching than the best slubber tender, 
aU thmgs considered, it is perhaps as fair a rule as any to divide 
such expense last of all and apportion it as all other labor divides 
itself 

After the same manner we find the amount of 4 2 hank roving 
to have been 509,436 plus 10,500 pounds equals 519,936 pounds 

And the cost of running over fly frames 

Section hand, 

Fly frame tenders, 

Doffers, 

Ronng hands. 

Sweepers 

Total cost on fly frames divided by 519,936 pounds equals cost 
per pound 

We may thus tabulate the labor cost of making 4 2 hank 
roving. — 

Carding, cents per pound 
Slubbers, “ “ “ 

Interme^ates, « « « 

Fly frames, « « « 

But there are 35,000 pounds of stock on hand in process, above 
the stock six months ago, which has passed through the operation 
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of carding in this room It has been stated, previously, that this 
along with other kinds has already been placed to the credit of 
the stock used, and it is carr3dng out the same practice that these 
35,000 pounds are made a part of the divisor for finding the cost 
per pound 

In fact, the increase of stock in process is credited to cotton 
account, before the books of the corporation are closed, and the 
labor expended on this 35,000 pounds together with other simi- 
lar labor is credited to the account of manufacturmg labor as 
being a vahd part of the inventory In the same way dyestuffs 
expended on stock in process are placed to the credit of dyestuffs 
account 

Tabus B 


Card Room Siatbmeni, Six Months Ending 



Table E shows the summary of the card room payrolls for the 
half year This shows the total cost of the various operations in 
this department, arranged so that we may separate the cost of 
each step in the progress of the work It is supposed that there 
are two card rooms, but only one picker room, and that m each 
card room an account is kept of the spindles on each size of 
roving It also shows the amount paid in the card room for labor 
on the stock in process over and above what was m process six 
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months ago The amoimt in itseK is not of much importance in 
the card room, but in following this system it is of great rnipor- 
tance in subsequent operations, as the amount of some particular 
class of work may greatly change, although the average value of 
stock in process may not be much affected 
The expense of each operation should receive credit for all work 
done on stock on hand in excess of six months previous and an 
extra charge should be made for labor if the stock in process has 
decreased Tables similar to this are made up for each department 
of the mill 

In the spinning and spooling room we will meet almost the 
identical conditions as among the roving frames, and may 
determine the cost after the same methods 
In the warp room we are able to go one step further toward 
accurate division, m that we may commonly assign directly to 
each mark of goods the cost of the machine tender’s wages 
Each warp tender is provided on Monday with the following 
ticket, and it is understood that her wages are made up from it, 
so that there is small chance for any ormssion, and any work done 
by the day must also appear on the ticket in order to receive 
credit on the time book 


Wabping Room (Employee’s name) endm? 



These tickets are returned to the office with the payroll, and 
the charges for warping each mark of goods are posted into a 
book kept for the purpose 

The wages of other hands are separated into various classes as 

Tying hands. 

Section and beam truckers 
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The wages of tying hands axe divided according to the pounds 
of each kind of yarn done, on the principle that it costs the same 
to tie a full spool of, say, a pound weight, whether filled with 20 
or 50 yarn. 

The wages of other helpers, as truck hands and section hands, 
are divided according to the proportion of wages of warpers 
The labor of beaming and chain quilling for colored work is 
treated in the same way, on blanks ruled in almost the same form. 
In dressing and web drawing the same principle is applied in 
blanks ruled as follows — 

Dkessing Room (Employees name) Weekending 




The remaining payroll is classified and then divided as follows 

Overseeing, Divide same ratio as total slashers and web drawers 

Slasher helpers, “ «««« « ««« 

Sweeper and scrub, “ « « « « a « « « 

Truckmen, ] 

Sizemaker, r « « a « pounds done 

Snarler, J 
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The cost of weaving is always one of the easiest to determine 
Looms are limited in their adaptability to different sorts of goods, 
and though one weaver may tend looms holding warps of various 
marks there is usually a different price per cut for each The 
number of cuts of each kind of cloth multiplied by the price per 
cut, with the addition of any day work in weaving, gives the total 
cost To this must be added the ei^iense of 

Section hands, divided in proportion of looms operated 
Filling earners, “ “ “ “ pounds produced 

Inspecting, “ “ “ “ yards produced 

Room girls, 1 

Sweepers, etc , f “ “ total or other weaving costs 

Overseeing, J 

Of course any of these expenses may be assigned to any mark 
of goods, if by reason of pecuhar circumstances it can be defimtely 
placed, but the above seems the most reasonable rule, ordinarily. 

The division of the labor of fimshing is very difficult, as many 
of the employees in this department spend their time handhng a 
variety of goods, or working by turns at different tasks There 
are, also, many minor operations mvolvmg shght expense, so 
that the labor necessary to subdivide the labor seems trivial 

In the mill which we are studying the fimshing department has 
the conduct of the following operations — 

Tnmmmg, brushmg and measuring, divided per yards passed 

Sewing, divided per pieces woven and sewn 

Tentenng, divided per yards goods receiving hard finish 

Calendenng, divided per yards goods receiving hard finish 

Foldmg, divided per yards goods passed 

Inspecting, divided per yards goods passed 

Winding, divided per yard goods passed 

Backing, divided per pieces woven 

Pressmg, divided per pieces pressed 

Banding, divided per pieces banded 

[ Yards napped X runs \ 

Nappmg, divided 1 — 1 

\ Widths run at one time / 

Binding, divided per blankets bound 

Packing, divided per cases packed 

Sample card makmg, charged to kmd of cards made 

In the dye house a speaal report is prepared by the overseer, 
stating how much labor has been bestowed upon each kmd of 
work This report is appended to the payroll and is necessary 
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because the small amount of work and its irregularity render it 
inexpedient to keep the same men upon one job 
Some nulls even carry the division so far as to specify the color 
engaged on when dyeing, and are thus enabled to know the labor 
cost of each shade 

Having disposed of the cost of stock and labor of manufacture, 
there remains the third division of outlay, commonly known as 


The General Expense 

Out of the hst of accounts usually kept, we may select three 
or four which may be analyzed by reference to the books, or 
which may be divided on a reasonable basis 
S^zmg Matertals may be divided according to the pounds of 
warp dressed (which would exclude ply yarns) 

Dyestuffs may be divided accordmg to the pounds colored, 
or a schedule may be made up of the cost of each color, and used 
as a guide to divide the cost of material 
F^mshng and Pachng Materials are best disposed of by exam- 
ining the charges to the account, and lajnng upon each kind of 
goods the cost of the cases, bands, cards, tape, burlaps, rope, 
paper, etc , by the best knowledge available of the amount used 
Freight on Goods should be separated, and the amount prepaid 
and freight allowances charged to the class of goods for which 
incurred The same is true of storage charges 
The most important of the general expenses are thus left 
untouched They usually comprise the following expenses, 
which are kept separate to varying degrees of detail m different 
offices — 


Fuel for steam, for power, heat, dyemg, and drying on dry cans, 


and nnishmg machinery, 
Water power. 

Oil, 

Supplies, 

Beltmg, 

Moistemng apparatus. 
Watchmen, 

Stable and yard work, 
Lightmg by gas or electnaty, 
Salanes and office expenses, 


slashers. 

Taxes, 

Insurance, 

Repans on machmery. 

Repairs on mill building. 
Furniture and tools, 

Machmery, 

Depreciation, 

Expenses unclassified 
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In making up Table H [omitted in reproduction], a list of the 
machines in operation is first made Idle machinery is not 
included The machinery is listed at its first cost, including 
shafting The amounts in this part of the table are used to deter- 
mine the proportion of the cost of maintenance to be charged to 
each department As this is charged by proportion it is imma- 
terial whether we take the machinery at half its value, consider 
it on the average half worn out, or take it at its full first cost 
The latter plan is followed because simpler 

This equalizes the cost of insurance, taxes, and watch, so that 
they are not thrown with undue weight upon new machinery 
It also enables us to distribute the loss through depreciation 
In most mills this is met by charging to running expenses a partial 
or full amount of the cost of new machinery, and not by a system- 
atic reduction of the machinery on the mventory The former 
method is more elastic and convement, as affording an oppor- 
tunity to carry forward or to reduce the new machinery account, 
according as the season has been more prosperous or less, but a 
systematic charging off, say of s per cent of the first cost of each 
machine, every year, if followed by some managers, in the past, 
might have given a warning of the condition which remained 
until a period of depression revealed it, by a failure to meet 
adverse circumstances 

In the columns under buildings and furnishings, we enter the 
floor space occupied by such class of machines, taking it in such 
a manner as to cover all the space in each room, [Cost per 
square foot is shown for elements of equipment] Separate 
columns are also provided for piping, heating, wiring for lights, 
moistening apparatus whenever it is mstalled, automatic sprink- 
lers, and the cost of building construction 

In this table provision is also made for a statement of the power 
used in each department It is not necessary for this to be 
the exact amount of power consumed, in order that the account 
of it may come out even, for the cost of power is divided on a 
percentage basis. 

In the remaining columns the percentage basis is abandoned, 
and actual expense records take its place We suppose that a 
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record is kept of all the labor and iron, or other material, used 
in repairs in each department The balance remaining, after 
deducting their sum from the total amount charged to this 
account, including the estimated cost of power, oil, supplies, 
maintenance, supervision, etc , is added, for convenience, as a 
percentage of the ascertained cost m a third column 

The same plan is followed m the distribution of the cost of 
supphes, oil, belting, light, roll covermg, and moistening Only 
one column is used for each of these 

The foregoing table or list exhibits the details for arrangmg 
the distribution of expense The summaries of the departments 
are now transferred to another condensed table. Table K [omitted 
in reproduction] 

It wiU be noticed that the expenses which we have been con- 
sidering pertain to one or two sorts, or both (i) Those which 
relate to the care of the property and to keepmg it in condition, 
by the repair of loss through wear and decay (2) The expense of 
motive power, made up of fuel, engine repairs, mterest on water- 
power and steam plant, labor of engmeers, firemen, etc There 
IS something to be said for includmg the expense of oil and belting 
with power, but for convenience they are here included with 
maintenance. 

Table H is only a partial list of machinery, but Table K is a 
complete summary of all departments In the second column 
IS placed the value of machinery in each department, including 
that of power and repair plants, etc. In the third column oppo- 
site this value is entered the per cent which it bears to the total 
value of machinery as found in the footing of the second column 
The amount paid for insurance, taxes, watch, and depreaation or 
renewal, which is shown m the box at the head of the columns, 
is then divided among the departments, in the proportion of the 
value of machmery exhibited in the percentages set down in the 
third column The net amount thus chargeable to each depart- 
ment IS entered in column 4. The amount set against power plant 
is then entered in the box at the head of the power column as a 
part of the cost power The same with repairs, moistening, 
etc., which are entered on Table H 
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The expense of maintenance of buildings is computed after 
the same plan as machinery 

The expense of hght, oil, repairs, supphes, roU covering, 
“belting, and humidif)ring in each department is summarized 
from Table H and placed in column 8 

The expense of motive power is then divided after the same 
manner as maintenance, by the percentages in column 10 
The total expense of each manufacturing department for power 
and maintenance, including repairs, is then entered in column 12 
The expense for repairs of power plant is not so treated, having 
been already provided for. 

The departments of repair, power, hght and moistemng are 
mutually dependent on one another There are charges of power 
to repairs, and repairs to power, and of both to moisteners An 
estimate of these charges must, therefore, first be made, when the 
work may proceed as outhned above 
It will be noticed that card room machinery is twice listed in 
the Tables H and K, which is to represent the two different rooms 
in the plant under consideration 
Havmg obtained the total maintenance and power charges for 
each department, they may be transferred so far as they apply 
to sheets hke Table M, which represent a form used for assem- 
bhng the costs of manufacture [On table, which is omitted, 
operations, such as Pickmg, Cardmg-Warp, Cardmg-Filhng, are 
listed vertically Columns are provided for — Labor, (i) Cost of 
all similar work, (2) Proportion on Flannel Check, (3) Cost on Flan- 
nel Check, Maintenance and Power, (i) Cost of all similar work, 
(2) Proportion on flannel Check, Total Amount, Cost per 
POUND OE Cloth To the total for these costs is added cost 
of Sizmg Materials, Dyes, Fmishing Materials, Freight on Goods, 
per cent for Admimstration expenses, per cent for Miscellaneous 
expenses, cost of cotton and yam purchased, per cent for 
Interest, per cent for Profit The final entries are Total Cost 
and Cost per Yard ] One of these blanks is used for each kind of 
goods on which it is wished to obtam the cost And when the cost 
of aU the varieties is found, the sum of all should equal the total 
expense for the penod. This sheet is for colored flannel check, 
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but there are spaces for expenses not incurred in flannel check, 
but necessary in the use of the same forms in other goods 
Besides the sources of outlay which we have already consid- 
ered, there remain admimstration expenses which include all 
office expenses, salaries of general executive officers, etc There 
are always numerous expenses which are difficult to classify, 
because they apply to no particular department, or are so small 
in amount as not to call for a separate account For instance, 
teaming and yard work, after havmg been charged to departments 
as far as practicable, leaves a balance which it is impossible to 
classify 

These may now be added to the cost of labor and mamteiiance 
m the same percentage as the sum of all such expenses bears to all 
labor and maintenance, etc So far as we may discover any prin- 
ciple applying to the division of these expenses, they should be 
borne by each mark of goods, in inverse proportion to the rate of 
production If one grade of goods can be woven, or one number 
of yarn spun much more rapidly than another, it should bear a 
proportionately lesser rate of the general expenses per pound 
In a miU producing goods under such diverse conditions, it is 
impossible to take either the loom or the spindle as the basis of 
production, as some cloths are made of purchased yarn and other 
very different yarns are sold and not woven But this exact result 
is yet more equitably accomphshed in the manner stated, for not 
only IS the production of the loom a factor, but the production of 
the spindles also 

It wiU be noticed that these expenses are added before the 
inclusion of the cost of matenal The cost of stock is next entered 
m the spaces provided, and we have obtained the total manu- 
facturing cost 

It IS sometimes the case that in one class of goods there will be 
various styles or patterns differing m organization 
For instance there might be a hne of blankets made of the 
same yarns, woven on the same looms and yet of various picks, 
widths, lengths, and weights Or there imght be goods havmg 
gauze leno and corded effects with different figures and ply 
yarns 



S42 


BUSmJESS STATISTICS 


These may be classed together as one grade of goods in some 
of the stages of cost finding but a separate account may be kept 
of the operations of warping, weaving or whatever else desired 
There yet remain mterest, profit and commissions ^ The first 
IS added as a percentage of the manufacturmg cost. 

It is of course understood that profit is a matter governed 
entirely by circumstances, and one which cannot be regulated 
at will nor by any arbitrary rule Nevertheless, so long as busi- 
ness is carried on for profit and not for pleasure, so long dividend 
accounts may be legitimately included as a portion of the cost 
of manufacture Attention is caEed to the fact that the percent- 
age to be added for a reasonable dividend should be based not on 
the full cost of the goods, but on the cost of labor and mainte- 
nance A percentage of the selling price, which might seem 
reasonable, might also be higher or lower than necessary for fair 
profit, according to the production possible on that same kind 
of goods Of two marks of goods which have the same cost to 
the mill, a profit of 5 per cent of the selling price on one might 
yield as much as 10 per cent on the other, if the character 
were such that the same machinery could produce double the 
amount The fact is more fully illustrated where the two 
objects of manufacture are entirely dissimilar It was stated 
some years ago, by the Commissioner of Laboi of Massachusetts, 
that a profit of 4J per cent on the sellmg price of boots or shoes 
would be equivalent to 14 per cent on the capital invested, while 
gas and residual products show a profit of 21 per cent of the seUing 
price, but less than 8 per cent on capital invested 
The last item to be added is the commission for selling goods 
In reviewing this method, the first impression will doubtless 
be that it entails a great amount of labor, but this is always the 
case where so much detail is necessary, and there seems to be 
reason for the belief that the labor, after this plan, is no greater 
than in others giving equally certain results In fact a large 
portion of the work may be done before the accounts are 
closed 

With this statemMkt tegaiding mterest, profit and dividends I cannot agree 
Interest is an expense to be mduded but profit is not expense [Editor ] 
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As remarked in the beginning, the data used in this method 
of finding costs are largely required for other purposes, and if 
care be taken to formulate them aright, they may be found 
ready at hand Carefully followed out and intelligently used this 
method will give the most accurate results By this method the 
labor is thrown more upon the head office and less upon depart- 
ments. It IS therefore well suited to those miUs which employ 
a cost clerk for the purpose of making estimates of past and 
prospective products. 

XV The Relation between Production and Costs ^ 

By H L Gantt 

Manufacturers in general recognize the vital importance of a 
knowledge of the cost of their product, yet but few of them have a 
cost system on which they are willing to rely under all conditions 

While it is possible to acquire quite accurately the amount of 
material and labor used directly in the production of an article, 
and several systems have been devised which accomphsh this 
result, there does not yet seem to have been devised any system 
of distributing that portion of the expense, known variously as 
mdirect expense, burden or overhead, in such a manner as to 
make us have any real confidence that it has been done properly 

There are in common use several methods of distributing this 
expense One is to distribute the total induect expense, mcluding 
interest, taxes, insurance, etc , accordmg to the direct labor 
Another is to distribute a portion of this expense accordmg to 
direct labor, and a portion accordmg to machine hours Other 
methods distribute a certain amount of this expense on the 
material used, etc Most of these methods contemplate the dis- 
tribution of all of the mdirect expense of the manufacturing plant, 
however much it may be, on the oulput produced, no matter how 
small it is 

If the factory is running at its fuU, or normal, capacity, this 
item of mdirect expense per unit of product is usually small. If 

I Journal of the American Society of Mechantcal Engineers, vol 37, pp 466-468 
Reprinted by permission of American Society of Mechamcal Engineers 
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the factory is running at only a fraction of its capacity, say one- 
half, and turning out only one-half of its normal product, there is 
but httle change m the total amount of this mdirect expense, all 
of which must now be distributed over half as much product as 
previously, each umt of product thereby being obliged to bear 
approximately twice as much expense as previously 

When times are good, and there is plenty of business, this 
method of accounting indicates that our costs are low, but when 
times become bad and business is slack, it indicates liigh costs due 
to the increased proportion of burden each unit has to bear 
During good times, when there is a demand foi all the products we 
can make, it is usually sold at a high price and the element of cost 
is not such an impoitant factor When busmess is dull, however, 
we cannot get such a high price for our product, and the question 
of how low a price we can afford to sell the product at is of vital 
importance. Our cost systems, as generally operated at present, 
show under such conditions that our costs are high and, if busi- 
ness is very bad, they usually show us a cost far greater than the 
amount we can get for the goods In other words, our present 
systems of cost accountmg go to pieces when they are most 
needed This bemg the case, many of us have felt for a long time 
that there was something radically wrong with the present 
theories on the subject 

As an illustration, I may cite a case which recently came to my 
attention A man found that his cost on a certain article was 
thirty cents When he found that he could buy it for twenty-six 
cents, he gave orders to stop manufacturing and to buy it, saying 
he did not understand how his competitor could sell at that price 
He seemed to reahze that there was a flaw somewhere, but he 
could not locate it I then asked him what his expense consisted 
of. His reply was labor ten cents, material eight cents, and over- 
head twelve cents My next question was Are you running your 
factory at full capacity ^ I got the reply that he was running it 
at less than half its capacity, possibly at one-third The next 
question was What would be the overhead on this article if your 
factory were running full ? The reply was that it would be about 
five cents; hence the cost would be only twenty- three cents. 
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The possibility that his competitor was ruiming his factory full 
suggested itself at once as an explanation 
The next question that suggested itself was how the twelve 
cents overhead, which was charged to this article, would be paid 
if the article was bought The obvious answer was that it would 
have to be distributed over the product still bemg made, and 
would thereby mcrease its cost In such a case it would probably 
be found that some other article was costing more than it could 
be bought for, and, if the same policy were pursued, the second 
article should be bought, which would cause the remainmg prod- 
uct to bear a still higher expense rate 
If this policy were carried to its logical conclusion, the manu- 
facturer would be buymg everything before long, and be obliged 
to give up manufacturing entirely. 

The illustration which I have cited is not an isolated case, but 
is representative of the problems before a large class of manu- 
facturers, who beheve that all of the expense, however large, must 
be carried by the output produced, however small 
This theory of expense distribution is quite widespread, and 
clearly indicates a policy, which in dull times would, if fol- 
lowed logically, put many of our manufactuiers out of busi- 
ness In 1897 the plant of which I was superintendent was put 
out of business by just this kmd of logic It never started 
up agam 

Fortunately for the country, American people as a whole will 
finally discard theories which conflict with common sense, and, 
when their cost figures indicate an absurd conclusion, most of 
them will repudiate the figures A cost system, however, which 
fads us when we need it most, is of but httle value and it is 
imperative for us to devise a theory of costs that will not fail us 
Most of the cost systems in use, and the theories on which they 
are based, have been devised by accountants for the benefit of 
financiers, whose aim has been to criticize the factory and to make 
it responsible for all the shortcommgs of the business In this 
they have succeeded admirably, largely because the methods 
used are not so devised as to enable the superintendent to present 
his side of the case 
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Our theory of cost keeping is that one of its prime functions is 
to enable the supermtendent to know whether or not he is doing 
the work he is responsible for as economically as possible, which 
function is ignored in the majority of the cost systems now in 
general use Many accountants, who make an attempt to show 
it, are so long in getting their figures in shape that they are prac- 
tically worthless for the purpose intended, the possibility of 
usmg them havmg passed 

In order to get a correct view of the subject we must look at the 
matter from a different and broader standpoint The followmg 
illustration seems to put the subject m its true light — 

Let us suppose that a manufacturer owns three identical plants, 
of an economical operatmg size, manufacturmg the same article, 
— one located in Albany, one m Buffalo and one m Chicago, — 
and that they are all running at their normal capacity and 
managed equally well The amount of mdirect expense per unit 
of product would be substantially the same in each of these fac- 
tories, as would be the total cost Now suppose that busmess 
suddenly falls off to one-third of its previous amount and that tlie 
manufacturer shuts down the plants in Albany and Buffalo, and 
contmucs to run the one m Chicago exactly as it has been run 
before The product from the Chicago plant would have the 
same cost that it previously had, but the expense of carrying two 
idle factories might be so great as to take aU the profits out of the 
business, in other words, the profit made from the Chicago plant 
might be offset entirely by the loss made by the Albany and 
Buffalo plants 

If these plants, instead of being in different cities, were located 
in the same city, a similar condition might also exist in which 
the expense of the two idle plants would be such a drain on 
the business that they would offset the profit made in the going 
plant 

Instead of considering these three factories to be in different 
parts of one dty, they might be considered as being within the 
same yard, which would not change the conditions. Fmally, we 
might consider that the walls between these factories were taken 
down and that the three factories were turned into one plant, the 
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output of which had been reduced to one-third of its normal 
volume Arguing as before, it would be proper to charge to this 
product only one-third of the indirect expense charged when the 
factory was running full. 

If the above argument is correct, we may state the following 
general principle the indirect expense chargeable to the output 
of a factory bears the same ratio to the mdirect expense necessary 
to run the factory at normal capacity, as the output in question 
bears to the normal output of the factory 

This theory of expense distribution, which was forced upon us 
by the abrupt change in conditions brought on by the war, 
explams many thmgs which were mexphcable under the older 
theory, and gives the manufacturer uniform costs as long as the 
methods of manufacture do not change 
Under this method of distributing expense there ^11 be a 
certam amount of undistributed expense remainmg whenever 
the factory runs below its normal capacity A careful considera- 
tion of this item will show that it is not chargeable to the product 
made, but is a busmess expense incurred on account of our main- 
taming a certam portion of the factory idle, and chargeable to 
profit and loss Many manufacturers have made money m a 
small plant, then built a large plant and lost money for years 
afterwards, without quite understanding how it happened This 
method of figurmg gives a clear explanation of that fact and 
warns us to do everythmg possible to mcrease the efficiency of the 
plant we have, rather than to mcrease its size 

This theory seems to give a satisfactory answer to all the ques- 
tions of cost that I have been able to apply it to, and during the 
past few months I have laid it before a great many capable busi- 
ness men and accountants. Some admitted that this viewpoint 
would produce a very radical change m their busmess policy, and 
are already preparing to carry out the new policy 
It explams clearly why some of our large combinations of manu- 
facturmg plants have not been as successful as was anticipated, 
and why the small, but newer plant, is able to compete success- 
fully and make money, while the combinations are only just 
holdmg their own. 



BUSINESS STATISTICS 


548 

The idea so prevalent a few years ago, that in the industrial 
world money is the most powerful factor, and that if we only had 
enough money nothmg else would matter very much, is begmmng 
to lose its force, for it is becommg clear that the size of a business 
is not so important as the pohey by which it is directed If we 
base our policy on the idea that the cost of an article can only 
legitimately include the expense necessarily incurred either 
directly or indirectly m producing it, we shall find that our costs 
are much lower than we thought, and that we can do many tlnngs 
which under the old method of figuring appeared suicidal. 

The view of costs so largely held, namely, that the product of a 
factory, however small, must bear the total expense, however 
large, is responsible for much of the confusion about costs and 
hence leads to unsound busmess poheies 
If we accept the view that the article produced shall bear only 
that porPon of the indirect expense needed to produce it, our 
costs will not only become lower, but relatively far more constant, 
for the most variable factor m the cost of an article under the 
usual system of accountmg has been the “ overhead,” which has 
varied almost inversely as the amoimt of the product This item 
becomes substantially constant if the “ overhead ” is figured on 
the normal capacity of the plant 
Of couise a method of accounting does not dim m i s h the 
expense, but it may show us where the expense properly belongs, 
and give us a moie correct understandmg of our busmess 
In our illustration of the three factories, the cost in the Chicago 
factory remained constant, but the expense of supporting the 
Buffalo and Albany factories m idleness was a charge against the 
busmess, and properly chargeable to profit and loss 
If we had loaded this expense on the product of the Chicago 
factory, the cost of the product would probably have been so 
great as to have prevented oui selhng it, and the total loss would 
have been greater stdl 

When the factories are distmctly separate, few people make 
such a mistake, but where a smgle factory is three times as large 
as is needed for the output, the error is frequently made, with 
results that are just as misleadmg. 
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As a matter of fact it seems that the attempt to make a product 
bear the expense of plant not needed for its production is one of 
the most serious defects in our mdustrial system today, and 
farther reaching than the differences between employers and 
employees 

The problem that faces us is then first to find just what plant, 
or part of a plant, is“ needed to produce a given output, and to 
determme the “ overhead ” expense on operatmg that plant or 
portion of a plant This is pnmanly the work of the manu- 
facturer, or engmeer, and only secondarily that of the accountant, 
who must, as far as costs are concerned, be the servant of the 
superintendent 

In the past, in almost all cost systems the amount of “ over- 
head ” to be charged to the product, when it did not include all 
the “ overhead,” was more or less a matter of judgment Accord- 
ing to the theory now presented, it is not a matter of judgment, 
but can be determined with an accuracy dependmg upon the 
knowledge the manufacturer has of the busmess 

Folio wmg this hne of thought it should be possible for a manu- 
facturer to calculate just what plant and equipment he ought to 
have, and what the staff of officers and workmen should be to 
turn out a given profit 

If this can be correctly done, the exact cost of a product can be 
predicted Such a problem cannot be solved by a cost accountant 
of the usual type, but is primarily a problem for an engmeer, 
whose knowledge of materials and processes is essential for its 
solution 

Having made an attempt to solve a problem of this type, one 
of the most important functions we need a cost system to per- 
form is to keep the supermtendent contmuaUy advised as to 
how nearly he is reahzmg the ideal set, and to point out where 
the shortcomings are 

Many of us are accustomed to this viewpoint when we are 
treatmg individual operations smgly, but few have as yet made 
an attempt to consider that this idea might be apphed to a plant 
as a whole, except when the processes of manufacture are simple 
and the products few in number. When, however, the processes 
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become numerous or compKcated, the necessity for such a check 
becomes more urgent, and the cost keeper who performs this 
function becomes an integral part of the manufacturing system, 
and acts for the superintendent, as an inspector, who keeps him 
advised at all times of the quahty of his own work 
This conception of the duties of a cost keeper does not at all 
interfere with his supplying the financier with the mformation 
he needs, but insures that information shall be correct, for the 
cost keeper is continually making a comparison, for the benefit of 
the supermtendent, of what has been done with what should have 
been done Costs are valuable only as comparisons, and com- 
parisons are of httle value unless we have a standard, which it is 
the function of the engmeer to set 
Lack of rehable cost methods has, in the past, been responsible 
for much of the uncertamty so prevalent in our mdustrial policies, 
but with a definite and rehable cost method, which enables us to 
differentiate between what is lost m manufacturing and what is 
lost m business, it will usually become easy to define clearly the 
proper busmess policy 
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STATISTICAL REPORTS FOR THE CHIEF EXECUTIVE 
Inteodttction 

Administeative control in a busmess establishment centers in 
the chief executive, who may be the president of the company, 
the treasurer, the general manager, the senior partner, or, in a 
small business, the proprietor To the chief executive is intrusted 
the responsibility for the execution of policies He is expected to 
maintain the essential balance of departments in order to insure 
smoothness of operation and maintenance of quantity and quality 
of product and quality of service to customers. Upon the effec- 
tive execution of consistent policies depends the continued success 
of a business 

Executive control, to be effective, must ordinarily be based in 
part upon a system of reports and records which show exactly 
what is occurring in each department and bring out the tendencies 
of the business as a whole Whereas reports have been considered 
up to this point chiefly from the points of view of the superintend- 
ent, department managers, and foremen to whom the super- 
vision of the various departments is delegated, attention is now 
to be directed to the summaries of these records and to the 
statistical reports which should be prepared for the chief execu- 
tive 1 Although the form of the reports and the details included 
will, of course, vary greatly according to the nature and size of 
the business, the fundamental principles mvolved in the prepara- 
tion of reports for the executive are essentially the same, whether 
the business is large or small and whether it is a retail store or a 
manufacturing company, a bank, or an insurance company, a 
raihoad or a telephone company 
In the first place, it must be recognized that the reports for the 
chief executive must be simple and condensed Too many or too 
1 Financial statements and cost reports are not mduded here, for they are con- 
sidered as falhng within the province of accounting rather than of statistics 
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elaborate reports are as bad as no reports In instances where a 
properly selected system of reports for the executive has not been 
worked out and a heterogeneous mass of reports is constantly 
supphed to him, it generally happens that many of the reports 
receive scant attention The executive is too busy with other 
matters to spend his time in ploughing through a mass of details 
which could have been presented in summary form He needs 
reports prepared especially for his purposes If these summaries 
indicate the need of more detailed information from any depart- 
ment, it is always possible for the executive to secure the detailed 
reports and records from which the summaries were prepared 
The summaries for the chief executive should enable him to 
detect irregularities which call for further explanation, and to 
judge tendencies affecting the business as a whole To the 
regular reports may be added summanes of the results of any 
casual tests or occasional experiments in which the executive is 
interested 

The system of reports for the chief executive should provide 
for daily reports of some items, weekly reports of others, and 
monthly summaries of others The frequency of each report 
must depend upon its bearmg upon the determination and execu- 
tion of policies In addition to the reports which provide statis- 
tics concerning the internal workmgs of the business, external 
statistics, especially those which are indices of general business 
conditions, arc also required by the chief executive The barom- 
eter figures for the individual busmess may be continuously 
compared with other mdices of busmess conditions, such as those 
which have been discussed m a previous section of this book It 
is not necessary agam to enter upon this subject at length 

In the following selections a few illustrations of statistical 
reports for executives are given, but unfortunately there is an 
even greater dearth of pubhshed information on this subject than 
upon sales and factory statistics Inasmuch as no specific 
example is given in the foUowmg selections of a complete system 
of reports for a chief executive, the following plan is outhned for 
purposes of illustration A system of this sort would apply to a 
manufacturmg company, such as a shoe factory, textile mill, or 
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foundry, whicli is turning out standardized products The same 
general scheme is apphcable, with some modifications, to other 
manufacturing companies and an analogous scheme would apply 
to a mercantile business such as a wholesale house or a depart- 
ment store These reports for the chief executive are, in the 
main, summaries of the more detailed reports discussed in the 
preceding sections of this book. 

Daily reports Orders (number and value), Production (quan- 
tity), Shipments (quantity or value), and Dehnquent Dehveries 
(number and value) This last item is added because the mere 
fact that it is being constantly reported to the executive will tend 
to have a salutary effect upon the whole organization and help to 
keep the volume of dehnquencies at a minimum A daily record 
of the first three items should suffice to show the general tend- 
encies of the business from day to day, at least so far as these 
tendencies are revealed by statistics 

Weekly reports Total Orders for the week, Total Orders to 
date (smce beginning of season or year). Unfilled Orders, Total 
Production for week. Total Production to date, Man-hours 
(total and percentage of normal) or Machine-hours (total and 
percentage of normal). Spoiled or Second-grade Product (quan- 
tity and percentage of total production) Two of these items, it 
is to be noted, are totals of daily figures. For comparative pur- 
poses it IS ordinarily desirable to include with these weekly 
reports statistics for the Total Orders received during the corre- 
sponding week and the Total Orders to the same date in the 
preceding year. The production figures may likewise be com- 
pared with the coriespondmg figures for the precedmg year, or, 
if a schedule has been worked out, with the schedule. 

Monthly reports Orders for each class of product (total for 
month, total to date), Orders by sales distncts (total for month, 
total to date, and comparison with quotas). Returned Goods, 
Production by departments (total and percentage of normal). 
Materials Used (total for month and total to date), Material on 
Hand, Stock in Process (for these last three items figures should 
also be given to show the increase or decrease over the preceding 
month), and Labor Turnover For several of these items 
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statistics should also be given for the corresponding period in the 
preceding year m order to facilitate comparisons 

The monthly reports should be presented in a form which 
enables the executive to compare the results for one month with 
those for preceding months In many businesses, where the 
demand is seasonal, “ peak loads ” occur regularly in certain 
months and one of the problems which faces the executive is that 
of lessening the distributing influence of peak loads upon his 
organi2ation In the case of local public service companies the 
peak load is a matter of hourly fluctuations, and for such busi- 
nesses the problem is to secure a more nearly even load through- 
out the day With whatever periodicity the peak occurs, the 
success of a pohcy that seeks to bring about a readjustment can 
be determined only from exact records which permit continuous 
comparisons 

A set of reports such as is outlined above will give an executive 
a knowledge of the main facts about his business so far as they 
are represented by statistics Many of these statistics, as a 
general rule, can advantageously be presented in graphic form 
From these reports general tendencies should be revealed and 
irregularities detected The reports should indicate whence 
more detailed statements can be obtained for each period 

Several articles on statistics utilized in the administration of 
railroad and other pubhc service companies, which indicate the 
analogous use of statistics in various kinds of business enterprises, 
are included in this chapter Although the statistics used m the 
various departments of these other businesses have hardly 
been touched upon in the precedmg chapters, the summaries 
here presented show that the fundamental principles of statis- 
tical theory and method which govern sound statistical prac- 
tice in mercantile and manufacturing businesses are of general 
apphcation. 
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I The Importance oe Leadership ’■ 

By H L Gantt 

The great war in Europe is making increasingly clear the supe- 
riority which autocratic Germany had over democratic England 
in organizmg both for industrial and military eflB.ciency If 
democracy is to compete successfully with autocracy in the long 
run, it must develop organizing and executive methods which 
are at least equal to those that have been developed by autocratic 
Germany 

This war is teaching us many lessons, but the one that stands 
out preeminently is the necessity for leaders who not only know 
what to do, but how to do it 

England, reposing in the secunty of her island home, and sur- 
rounded by wateis that are not only a defence, but a source of 
wealth, had not seen the necessity for that leadership which alone 
is capable of orgamzing and framing men for industry and for 
war, and now finds herself at a sad disadvantage when confronted 
by a nation whose main business for the last fifty years has been 
to study Its industrial and mihtary problems, and to tram men to 
solve them 

There are indications that we would, in many respects, be in 
the class with England, if we shoidd suddenly find ourselves 
confronted with her problems ® 

Feeling secure in our national resources and native ability, we 
have not seen the need to study our problems of industrial admm- 
istration from a scientific standpomt and to tram our leaders 
accordingly, for the reason that we have attained great wealth 
without them — and in the mmds of many the attainment of 
wealth is the end of aU earthly thmgs. 

Here, agam, the war comes to our aid, and tells us that in war 
only leadership and traimng are effective against leadership and 
and training, and that wealth is useless unless we have time and 
abihty to mobilize it, so, m industry we know that a proper 

1 Engtneenng Magazine, April, 1916, pp 1-5 Reprinted by permission of 
Engineering Magazine 

^ The truth of this statement is only too evident now that we are in the war 
[Editor ] 
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policy IS of far more importance than the size of the plant, or the 
amount of money invested 

It IS imperative, therefore, that our industrial leaders should be 
able to formulate correct pohaes, which must be based on fact 
and not on opimon, as has been too often the case in the past 
Our industrial leaders must therefore be able to distmguish 
between an opinion and a fact They should also be able to 
determine and use facts, and thereby anticipate the future and 
provide for it. 

It was this ability which enabled the Germans to gain such 
phenomenal successes, and it was the lack of this abihty on the 
part of the Alhes that forced them on the defensive at nearly all 
pomts, illustratmg the fact that we can no longer bhndly follow 
the trail of those who have gone before simply because they were 
successful, for what spelled success yesterday may spell failure 
tomorrow. 

Our industrial leader must be contmually acquiring knowledge, 
and just as contmuously using it to correct his poHcies This is 
common engineering practice as far as design and construction 
are concerned, but far from common where the operation and 
the direction of human activities are concerned 

A realization of this fact is the origin of the present widespread 
mterest in t^e art of management, which is simply an attempt to 
apply to the subject of management the method which the lead- 
ing engineers have already so successfully applied to that of 
design It is only natural in the attempt to make such an appli- 
cation that the degree of success will, at first, largely depend upon 
the ability and training of the engmeer undertaking the problem, 
but the day will come when the principles underlying tlie manag- 
ing mechanism for an mdustry will be as clearly defined and as 
well understood as those underlying the design of a steam engme, 
or an electric generator 

It is the function of the engmeer to discover or develop these 
principles. This is not an easy job, for the human factor is the 
prime one to be considered, and many well-intentioned people 
have not yet learned that the man in overalls does not differ 
essentially from the man m the silk shirt. 
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During the visit of the American Society of Mechamcal 
Engmeers to Germany m the summer of 1913, the high estimation 
m which the engineer was held m that country was evident on all 
sides There, he is looked up to for the solution of all their 
industrial problems, and is no doubt largely responsible for the 
rapid industrial progress'of that nation Recogmzing the impor- 
tance of the educated engineer, and realizing that unless he had 
equal rank with other professipnal men he would not have the 
influence that he should have, the Germans mvented the degree 
of Doctor of Engineering and bestowed it liberally, with the 
result that the new profession soon took rank with the older 
professions in the estimation of the people We found many of 
the highest avic positions held by the leading engineers. What 
could be more appropriate m an industrial nation ? 

The results, so far, of the great war have justified this pohcy, 
and the sooner we realize that the engineer is the one man who 
has the proper elementary training for industrial leadership, the 
sooner will the proper methods of developing our mdustries be 
determined 

We claim to be an mdustrial nation I feel we are only just 
beginmng to be an industnal nation, and shall not be fully entitled 
to that name until we have a complete knowledge of the prmciples 
on which successful industry is based 

Too many of our enterprises are still founded on what has been 
done rather than on what can be done The real industrial 
leader must be guided by future possibilities rather than past 
performances 

So far, the training of executives in democratic countries has 
been left largely to chance, and m few cases have the prinaples 
by which successful executives must be gmded been even vaguely 
comprehended If democracy is to survive m the competition 
with highly developed autocratic methods, these prmciples must 
be understood and the essential qualities of leadership incul- 
cated 

The widespread attempt of people to abohsh special privilege 
will be successful only when the effiaency of those making the 
attempt is greater than the efi&ciency of those opposing it. 
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If we would accomphsh this desirable object we must consider 
in detail the important elements that enter into it Under a few 
headmgs I have pomted out the subjects that must first be given 
attention 

Oftmons and Facts First, let it be said that the object of all 
advanced manufacturing methods is to base actions on knpwledge, 
and, as far as possible, eliminate opinion as a guide In other 
words, the Committee, or Debating Society method is, under the 
best manufacturing methods, rapidly giving way to scientific 
mvestigation as a means of obtaimng knowledge It is essential 
for the highest success, therefore, that the manager be thoroughly 
famihar with the method of makmg a scientific investigation 
and readily capable of separating opmions from facts 

Old and New Methods. When the master mechanic owned his 
Httle shop he took the responsibihty for making improvements 
and instructmg his journejmien and apprentices In our large 
factories of today, the owner is too far removed from the work of 
the shop to assume such responsibility, even if he were capable 
of doing so, which, as a rule, he is not What has he done to fill 
this gap ? One portion of the work, that of invention and design, 
has been well filled by the graduates of our engineering schools 
The other, that of increasing the eflficiency of the operation of his 
shop and the trainmg of his employees, he has, as a rule, left in the 
hands of foremen already so overloaded with routine work that 
they are usually unable to get things done as well, or as cheaply, 
as they know they can be done 

In the httle shop of the past, the owner carried all the details 
of the busmess in his head As the shop became larger it was 
necessary for him to delegate some of his duties to others, and the 
besf systems of management of today are so designed to coordi- 
nate the functions which have been delegated in such manner as 
to make them as effective as when they were all united in the mind 
of one man 

' Manufactunng System In other words, the manufacturing 
system is designed to take the place of the one-man management 
when the plant has outgrown the ability of one man to know all 
about it. The manager must understand thoroughly how to 
develop and operate such a system 
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Such a system may be likened to a man with a perfect memory 
and an infinite capacity for work, who has complete knowledge 
of all the tools in the factory and is faimhar with the best methods 
of using them; who makes it his business to learn all about new 
methods and apphances as fast as they are developed and to see 
that they-are efficiently utilized m the factory. 

To inaugurate such a system we should have in the manufactur- 
ing office a complete knowledge of the shop equipment, a running 
balance of stores and of finished parts, and means for knowing at 
all times the exact load on the shop and how each detail part of it 
is bemg handled 

Such an office must receive all orders for the work to be done, 
and issue detailed instructions to the different departments, 
checking up each day the work that was done the day previous 
In order to do this satisfactorily, it must contain all the informa- 
tion regarding the tools and apphances that the various foremen 
usually cairy in their heads If we know what is to be done and 
the means available for doing it, it is possible to plan the work m 
advance, but it isn't easy. Proper plannmg, with returns each 
day to tell us how our plans are bemg carried out, is a far more 
effective method of reducing costs than the post mortem informa- 
tion furnished by a cost system, provided the superintendent 
makes full use of the information If he has not the ability to 
plan and to lead, he will get but little benefit from this system, 
which is designed to enable the capable man to exert a larger 
influence in leading and directing 

One of the great obstacles m the way of introducmg these 
methods is that they require that every man shall bear his own 
burdens If the position calls for a leader, the man filling it must 
lead, he cannot simply “ hold ” his job, as is too often the case 
under the older systems 

Pnnnples We might, as has been done by others, enumerate 
several principles on which successful management is based, but, 
if we confine ourselves to one caidmal prmciple, the acceptance 
of which seems to compel the acceptance of the others, we may be 
able to impress our readers with its importance Such a principle 
is The Authority to issue an Order. nfvoLVES T:p: Respon- 
sibility TO SEE that it IS PROPERLY EXECUTED. 
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This one sentence can be made the subject of a long essay. 
Adherence to this prmciple eUminates that class of managers, 
unfortunately too common, who like to shift the responsibility 
for their errors to their subordinates By the elimination of such 
men, authority gravitates slowly, but surely, to those with 
knowledge, and we finally have a condition in which authority 
is based on knowledge and ability to use that knowledge 

The most important corollary to the above principle is, that a 
man given an order is expected to carry it out, and is thereby 
given tile authority to remove any obstacle he may find m his 
way 

In other words, orders are given to accomplish results, and they 
should be given only when the results are possible; in such a case 
no excuse for failure should be accepted 

It cannot be too strongly emphasized that the one object of a 
factory is production, and that all other factors are secondary 

So far, our colleges and our traimng schools have failed to 
impress this fact sufficiently on their students, and have too often 
contented themselves with imparting technical knowledge and 
skiU To use that knowledge and technical skill to produce 
economically is a far more difficult subject to teach, but it is the 
one that is pressing for comprehension. 

Costs and Expenses There is a hazmess in the minds of many 
people as to the difference between costs and expenses Some 
people claim that all expenses incuried m accomphshing an object 
should be included m the cost of doing it, regardless of the fact 
as to whether they contributed to the end desired or not. 

Is it not time that we separated the necessary expenses from 
the unnecessary ones, calling the former the cost, and the latter 
by some other name ? 

In any enterprise, money wasted by misdirected energy, or by 
improper pohcy, is not a legitimate charge on the enterprise, but 
should be charged directly to the management as a loss Hereto- 
fore, such waste has been included in the cost of the enterprise, 
the blame for the excessive cost of which has too often been laid 
on those carrying out vague instructions, and whose actions have 
been governed largely by improper policies of their superiors. 
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As long as we adhere to the old method, and include in the cost 
of doing work the expense of energy wasted by improper direc- 
tion, we shall be unable to place blame for failure where it belongs, 
The newer cost ideas separate these two classes of expense, and 
give us a measure of managenal effiaency, which has been largely 
lost sight of in the past, as well as of operating efficiency, which 
has been in the hmelight for several years. 

The argument against this is that “it can’t be done”, the 
answer is, “ it is being done ” 

Leadership All great movements, whether for good or for 
evil, originate in the mind of some leader, and so important is this 
man that these movements are often known for thousands of 
years by his name Chnstiamty, Mohammedamsm, and the 
other great religions of the world bear testimony to this fact 

All great inventions and enterprises not only have their origin 
in the mind of some leader, but they must be carried out under 
competent leadership There is no factor that comes to the fiont 
at so many points as leadership, for it is not only the man who 
conceives the idea of an enterprise that must be a leader, but so 
must be all of those under him who have to direct the activities 
of other men The manager, the supermtendent, and the fore- 
man must all be leaders if they would get the best results This 
is true all over the world, but more especially in America, where 
every man has a right, so long as he conforms to the laws of the 
state, to do that which serves his interest best. 

If, therefore, we would stand at the head in mdustry, we must 
develop such methods of training our leaders as will enable them 
to command the confidence and support of the men with whom 
they have to deal 

This subject has been given but little attention m the past, and 
in consequence our leaders have been largely selected at random, 
with the result that there are in this country no generally accepted 
principles of industrialism along the lines of which advancement 
can best be made 

Not until we have detennined the principles on which indus- 
trial development must be based, and accepted the lines along 
which our leaders must be trained, can we expect any harmonious 
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development The great war now being waged in Europe has 
enabled us to contrast a great nation where industries were thus 
harmoniously developed with one whose industries have been 
developed in the haphazard manner which we seem to cherish so 
highly 

This war is destined to be the most far reachmg event that has 
taken place since the fall of the Roman Empire, and many 
methods which were in vogue when it began will be as obsolete 
when It ends as the dodo. 

If we would keep our place in the new world, which is to be 
created by this war, we must learn our lesson as it progresses, and 
tram our people accordingly. 

II The Haedest Question in Business 1 

By CAEitOLi, D Murphy 

“ That’s the hardest question in business,” exclaimed one of the 
half-dozen managers of distmgmshed enterpiises recently asked 
to list the vital factors of control in an orgamzation — to take 
apart the enterprises they have brought to success, and point out 
the ideas, policies, methods and results which seem to them so 
important that the chief himself should have them under his eye 
and hand. 

Varied as were their replies — personal, keen, widely different 
m approach to the problem — yet throughout runs this central 
thread of management that detail must be organized and every- 
day results made automatic , that the executive must keep proper 
perspective, that a manager’s work is not to shoulder many httle 
tasks, but to develop men and systems for present routine, and 
thus reserve his energies for the greater plans, decisions and 
imtiatives on which the future is to be built. 

“ The measure of a manager’s value,” said Clarence Funk, 
“ IS his ability to put men in charge of his various departments 
who are stronger men m their lines than he is ” “ I expect to put 
in half of each day at the office after I am dead,” Cyrus K. Curtis 
once said, humorously hmting at the organization of men and 

1 Library of Btmness PracHce, vol. 1, pp. 9-24 Repnnted by permission of 
A W, Shaw Company 
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detail by whicli he gets things done present or absent “ The im- 
portant thing/’ another skilful ruanagei often says, in explaining 
his abihty to extend his oversight throughout a great business, 
“ IS to distingmsh significant from trivial detail ” “ I won’t let 
detail get to me on any terms,” replied J S Kendall in explaining 
how he sifted the important from the negligible “ The imme- 
diate loss from a small blunder is insignificant and I pay certain 
employees to analyze the day’s work of the concern so that I can 
stop cumulative losses ” 

William A Field’s answer makes the same point, but in the 
nature of a warmng to employees who aspire to manageiial 
places “ Young men,” he said, “ try to handle too much detail 
and are crushed beneath their load ” From his own experience, 
Edward B Butler carried further the same hmt to manager and 
men “ It is hard to get a man to let go of detail — to grow up into 
control — to think foi his subordinates who do not think ” 

In his management John G Shedd would subordinate personal 
mitiative to nothing else “ Energetic originators m merchandis- 
ing,” said he, “ may be stifled by surrounding them too thickly 
with figures and regulations. . Gomg beyond a reasonable 
hmit with statistics may kill the Napoleons of business ” The 
strength which this composite mitiative — the enthusiasms and 
energies of manager and men working together — gives to a 
business was neatly brought out by W. E Clow “ I hire men to 
make me hump ” 

The great essentials of a good manager are brilliantly sum- 
marized by two other men in control of great enterprises “ I 
want executives,” E. A Filene often says, “ who can think 
straight, handle men and buy money well ” “ Successful men,” 
E P Ripley has said, “ have always known how to organize, 
supervise and deputize ” 

The battle with detail and the problem of shaping men to your 
work — freedom from routine and sure contact with essentials — 
getting today’s business done and planning a secure, progressive 
future — are suggested by all these executives as the essential 
aims and the true viewpoint of the manager Closei study of the 
lines along which the ambitious employee, the personal proprietor 
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and the corporation executive must work shows that the three 
great business mechanisms which the manager must control are 
men, money, and service According as different concerns 
emphasize one or another of these factors in their schemes of 
management, policies of executive control may be roughly divided 
under five headings — 

(1) Detail Management. Most managers are driving them- 
selves to their physical hroit in the handling of the details of serv- 
ice, employment and espeaaUy finances Some executives have 
been literally crowded out of this position by the growth of the 
business and have taken a stand at some point along the current 
of trade, where by watching every order, every credit, eveiy 
contract or expense item, they can fairly judge and control the 
business 

(2) Money Management Many proprietors and directorates 
guide their businesses entirely by ledger statements and throw 
upon subordinates hired to lound out their abihty all other mat- 
ters relating to the conduct of the enterprise In one case a 
dnectorate which is managing a business entirely as a matter of 
investments and profits has never seen the chain of stores from 
which its dividends come A detail manager pledged to enthu- 
siasm by a generous salary has authority over everything except 
financial policies The disadvantages of this plan are that there 
is no proprietary control of the methods used in dealing with the 
trade, nor of the spirit among the men, the business runs at high 
speed but roughly, with much jarring, and the management has 
too httle real knowledge of conditions to forecast the future most 
effectively 

(3) Leadership Management Encouragement and the rousing 
of enthusiasm among employees is the contribution this type 
of manager makes to his busmess His is an enterprise that 
requires extraordmary imtiative, his men have to be keyed up 
to the fighting spirit — they need the “ flaming torch ” to lead 
them. Systematized routine is, therefore, left to handle problems 
where a solution has been found and a precedent established 
The management devotes itself to “ breaking trail ” in every new 
and difficult path of the enteipnse. 
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(4) Gmd^ng Management, Some managers and directorates 
put their entire organization as a tool m the hands of their most 
brilhant executives, advismg and aiding them to carry out for 
the profit of the concern whatever inspirations promise best or to 
exercise the particular genius of each This is the type of business 
where the manager occupies a broad field and insists only on 
dividends rather than confining his busmess to a definite product 
or service This pohcy is especially the recourse of a concern 
which has outgrown one line — the big busmess viewpoint, 
where the manager has perhaps realized his visions and depends 
on the inspirations of his men for further expansion 

(5) Balanced Management Rockefeller’s success is credited 
to the poise which he has always maintained in his corporation 
In a business so balanced, neither men, money nor service has 
undue emphasis, no one department or method is allowed to excel 
or overtop others, but every part constantly learns from other 
lines, constantly is kept up to the mark and in proportion with 
all others This type of management combines the last two and 
rounds out the incompleteness of all, the manager is not only a 
constant inspiration of all departments, but makes full use of 
whatever inspiration he can draw from his subordinates He 
realizes the necessity of neglecting no present essential — neither 
men, investment nor service — and has so organized his method 
of securing reports, making brief studies m his various depart- 
ments and arousing a partnership spirit among his men that he is 
free to dream ahead and plan a greater future for the enterprise 

Most men fall short of managerial success because they are one- 
sided All of us have seen the proprietor who allows himself to 
be flattered on his weak pomts, equips himself with subordinates 
who duplicate rather than round out his abihties, and dodges 
haphazard through each day’s detail with no distmct scheme of 
management 

The problem of bieaking away from this condition has been 
solved m a suggestive way by the manager of a real estate business 
that last year sold more than four miUion dollars’ worth of prop- 
erty. This executive recently sat with a wholesaler in the latter’s 
private office. Ten times withm a half-hom their talk was dis- 
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turbed by salesmen commg in for 0 K’s on routine credits. 
“ You cleared a quarter of a million this last twelve months, 
didn’t you ? ” the real estate man asked his friend “ Why not 
take SIX, eight, ten thousand dollars and hire an assistant who can 
sweep this detail off your desk and let you get at the bigger 
■questions of your business ? 

“ What subordinates will handle your task — what insurance 
have you made for the care of your family’s property — when you 
can no longer do this peU mell day’s work ? One-third of your 
time, if you will figure up your own labor costs day by day, is 
spent as nothing but a routme credit manager.” 

“ But I can’t find the men,” protested the wholesaler. 

“ You don’t know your men,” was the answer “ One of them 
I think so well of that I have been figurmg with him on a similar 
position in my company ” 

A week later the wholesaler spent a half hour in the ojfice of the 
real estate chief The latter closed the door, sat down at his desk, 
reached under the edge of it and touched a buzzer once “ That 
means,” said he, “ that I am busy and do not wish to be inter- 
rupted. I pay my secretary one hundred and twenty-five dollars 
to know that now she is to take the numbers of any telephone 
calls for me, to round up any matters I need to go over this eve- 
ning and to get to me if something of prime importance turns up. 

“Five years ago,” he went on, “I was at this desk until eleven 
o’clodc every mght, going over contracts and ledgers. My 
business dropped off because my selhng force had no head Then 
I stopped — took the time to analyze my business and find what 
went into my job as manager ” 

This actual occurrence throws into sharp contrast what I have 
called detail and balanced management Hundreds of such 
illustrations are at hand even among milhon dollar concerns 
Routine-burdened proprietors insist upon O. K’mg every item 
which touches expenses or a contract, and thus take away the 
initiative of their men, interfere without full knowledge in depart- 
mental work and neglect to grasp the loose rems of company 
spirit, present service and future progress whif h lead up to their 
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One executive has arranged that no contractual letter is valid 
without his pencil mark in the corner Another has a hobby of 
picking up ideas among other plants, which he so forces upon his 
department heads that they “ make believe ” to use them even 
when valueless A third executive who is strong as a salesman 
IS constantly mterfermg on the artistic side in the making of his 
product, although his judgment on art is a joke 

Study of the work of high executives indicates that they need 
a background of detail experience and that in emergencies they 
may have to handle the work of a department, but that they 
study themselves as frankly as then employees and use their 
resources to hire men who shall roimd out their own abilities 
Skilled lawyers are constantly at the service of department heads 
m order to guard contracts, and technical men m a dozen dif- 
ferent lines are kept available by various managers who recog- 
nize, as Funk has said, that their greatest value is m securing an 
coordinating expert service 

Money management is an extreme of this tj/pe There is in 
New York a body of men whose abiUty to manage money is 
drawing dividends from a score of middle western stores mto 
which none of them has ever stepped Of buying, of working 
with men, of planning for expansion and choosmg “ good towns ” 
for additional branches, they know nothing This ability they 
have bought in the person of a trusty auditor and an experienced 
superintendent. They have limited the business to a cash basis, 
held down admimstrative problems to a minimum and are 
enabled to control successfully merely by holdmg the strings of 
local and total reports, capital and surplus, purchases, sales and 
expense, profits and dividends By comparative and graphic 
financial reports, they are shaping the future of a business in 
which capital is the big factor Their method has been to reduce 
men and seivice to their lowest teims and shrewdly to pick out 
the essentials in the control of funds 

An entirely different spirit is behmd the policy of the manager 
who heads and inspires his men He may have the other factors, 
finance, service, future plans, well in hand, but his biggest duty, 
as he sees it, is to lead his men — to teach them that he asks them 
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to go nowliere except where he will go first He has worked out a 
course which his enterprise is to take, and in order to keep close 
to it, he goes first Usually such a leader comes up from the 
selling side — a Chalmers, a Cottmgham He suits the enterprise 
where production is automatic or routine, where financing has 
been solved, where the packages that stream out to the shipping 
platform crowd the salesmen in their efforts When, however, a 
mere field leader happens in control of an intricate producing 
machine, his instinct for fast work, attractive selling points, and 
competition among men may lead to an emphasis on appearance 
rather than quality and on the impossible promises of delivery 
which mark the busmess that is out of balance 

The manager who gmdes instead of leading and furnishing 
inspiration for his enterprise is making the best of a temperament 
judicial rather than executive He hires department heads who 
aie fuU of ideas but perhaps lack the abihty to separate the good 
from the bad business propositions His men furnish many ideas 
and inspirations, he guides their ambitions, challenges the 
visionary enterprise and backs his workers in carrying out their 
plans 

At his best, he attracts to himself partners or subordinates who 
so round out one another’s powers as to make for extraordinary 
efl&ciency. 

The directorate of a great railroad is said invariably to follow 
this metliod in filling the president’s chair Periodically the 
effectiveness of the system in aU departments is discussed The 
most recent executive has come up through the engineermg or 
operating or selling department, and in hne with his natural bias 
has brought that function to extraordinary efficiency Striking a 
level throughout the corporation, another department far from 
his experience shows at low ebb If an executive can be found 
with the quahties of a manager and with experience in tliis weak 
department, he is elected to the presidency, and the business is 
thus made continually to race with itself 

In a similar way, it is possible for you as a proprietor, as an 
executive expectant of advancement, or as a member of a govern- 
ing board, to test your perspective upon the men, the capital and 
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the service under your control so that no possibility will be 
neglected 

A manager who, at twenty-nine, controls a half-miUion doUar 
business of his own, hit upon the plan of telling the department 
head who broaches a suggestion. “ You know I can’t remember 
any of that Better put it down on paper ” This is more than 
a way to mimmize his detail work — it is a definite scheme of 
management in its first essential — to develop managerial ability 
among subordinates Suggestions now come to him on paper, 
carefully worked out, with a plat of the location involved, and 
with the cost, upkeep, income, addresses and aU details in order 
Every executive knows how difficult it is to get men to put 
cases before him briefly and yet so completely that he can make a 
clean-cut decision — so that he can manage rather than investi- 
gate and administer This executive has learned to insist upon a 
statement that not only lengthens his own reach, but trains 
employees to recognize essentials and to push secondary control 
to the limits of their authority 

Further, he sends his department heads anywhere from Los 
Angeles to Boston upon hearing of any concern which is doing 
something better than his office has learned to do it Every 
business has done some one thmg better than most others This 
manager has learned- to go prospecting by proxy and so get the 
gold of progress in many lines His own ability is hfted upon the 
platform of all that his men learn, suggest and achieve 
Seven out of the ten well known managers quoted have sug- 
gested the importance of developing initiative, mental power, 
enthusiasm and team spirit in the force This is characteristic 
of the manager who realizes that neither detail nor pohcy can be 
realized except through subordmates Scarcity of men — the 
time-worn excuse of overworked managers — often goes back to 
the chief’s neglect of the men in his employ 
Detail gets power over busmess executives because (i) they 
cannot separate tlie significant from the non-essential, or (2) 
they cannot so organize as to get other than eye service 
“ One of the hardest things for an executive to learn,” a sage 
business man has said, “ is that while his men are developing, he 
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may expect nothing to be done exactly as he would do it He 
must permit mistakes to ‘ go through ’ if his men are to see where 
they have blundered ” 

Another efficient manager has a creed something like this 
“An office manager, a private secretary and an experienced 
lawyer checking over and summanzing the work of this concern 
prevent the makmg of any mistake so important as to endangei 
ouf business For lesser mistakes I throw the responsibihty on 
my men and, by my various reports, afterwards get at the blun- 
ders which indicate dangerous tendencies and require that I train 
or correct my men ” This system of reports brings out the rela- 
tion of every employee to finances as regards sales, expenses and 
profit, to service, as regards all correspondence, but especially 
contracts and complamts, to new plans and opportumties, and 
to team spirit and office discipline 
What he calls his “ mail analysis ” will illustrate his method 
His secretary goes through both tlie incoming and the outgoing 
mail every day and makes a four o’clock report to him somewhat 
as follows — 

Daily Mail Analysis 

Incoming mail 
8o% routine 

lo buyers make various complaints as to service rendered 
Tbrce misdirected letters returned 
Terms offered on Harris contract 
H P sends $5,000 contract for signature 

On this report the chief checks any correspondence he wishes 
to see. Important outgoing mail is thus brought to liis attention 
before bemg posted Less important letters which are not tact- 
fully written will result m complaints and thus be called up later, 
as “ kicks ” are among the points most carefully watched. In a 
few minutes he makes all important letters safe, and checks on 
the efficiency of every correspondent and stenographer A 
monthly report arranged by quotas and actual totals tells him 
just how each department’s expenses, sales and profits are 
running Other details are similarly sifted 

Guessing at financial trends is one of the worst blunders a 
manager can make — and, strangely, one of the most frequent 
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One day the manager of the real estate department m an invest- 
ment company went to a successful competitor in desperation and 
asked for his scheme of accountmg The real estate department 
was one of three subdivisions of the business which, taken to- 
gether, had shown a fair profit “ I’ll wager,” said the competitor, 
“ that your department has not made a dollar in three years ” 

Analysis along the lines of sound cost keepmg proved that 
in thirty-five months, with an investment of $1,500,000, the 
department had lost $200 ! 

Money is never stUl It is always either coming or going, 
growing or wasting away Your desk of control is ill-equipped 
unless to it come daily, monthly and annual reports which tell 
you in itemized detail, with whatever quotas, comparisons and 
percentage parallels are most helpful, your cost of doing business, 
the relative parts in that cost which men, material and other 
factors play, your various fines listed in order of greatest per cent 
and total profit, your income, your turnover, your investment, 
your depreciation, your quick assets and liabilities, your collec- 
tions and reserves, your profit or loss 

Every business, moreover, has some factor which is as sensitive 
as a barometer in reflecting current conditions You need to find 
and watch this essential constantly. Credits, collections, over- 
head, trend of bu3ang, raw matenal prices, money rates, labor 
pnces, drift of working or trading population, may be the point 
that requires special attention Financial policy needs also to be 
determined as regards the confidence of the public and the banks 
in your integrity and as to good credit, expansion from profits 
and the avoidance of investments that make your business 
top-heavy 

“ Some details are as important as the totals on the bank 
statement,” is the viewpoint of one manager The details he 
referred to are those which touch the firm’s relations with its 
public This executive from time to time mspects his shipping 
room and returned goods department in order to get at the causes 
that lie behind complamts, misshipments and damaged goods 
Another milhonaire owner is known to have claimed in person 
rewards offered to customers who detect a blunder on the part 
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of the salespeople in the arrangement of stock A third pro- 
prietor makes a cross-section study of his business by getting 
down early Monday morning and going over the two days’ mail 
m detail 

Among the vital functions of management are these to decide 
finally what the public demands, to know what is given them in 
goods and service, to bring future demand and supply into 
harmony, to focus into a policy the workmanlike care of the 
production chief, tlie credit man’s distaste for risks, the collec- 
tion manager’s temptation to collect money at the sacrifice of 
fnendslup, the salesman’s tendency to get orders regardless of 
final satisfaction As subordinates come and go, your business 
cannot keep on an even keel unless you balance all the different 
forces in action and hold to a steady course Find out, therefore, 
why you are in business What is your special right to expect 
trade ^ Why should prospects come to you rather than to your 
competitor ? What classes do you expect to serve and how ? 
Almost every enterprise has been bmlt on a service idea — the 
Wanamaker one-price retail plan, the Butler one-price wholesale 
service by mail, the unit idea, the department store policy of 
convenience, the Marshall Field axiom that “ the customer is 
always right ” 

If you get a definite basis for your business, it will not be hard 
to organize your accounting, cost keeping, orders, complaints and 
testimonials, so that from day to day you will know whether your 
policy IS still right and if you are still selling satisfaction 

Beyond the policies of your business, out of the analysis of past 
trade, looms the biggest job for the man at the manager’s desk — 
watching the road ahead, charting progress You have busied 
your employees with detail — make sure that you plan ahead 
The big hnes of pohcy and control which focus at your desk lead 
out from yesterday into the tomorrows, and only the man who has 
them in their proper perspective can plan for the future 

One manager keeps on his desk maps and plans which require 
years to work out — the raw material of future business When 
he has tested them m aU his moods and has worked out the capital 
backing, the customer demand and the proper employees for 
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detail control, he sets itemized quotas for every man in his busi- 
ness, to which quotas in several years no employee has failed to 
measure up m total and item by item He has gamed his men’s 
confidence by sound judgment and successful campaigning — 
has established himself in leadership by long hours of poring over 
policies, financial and labor conditions, credits, competition and 
opportunities of service. 

Management is not only the hardest problem in business, but 
the problem that comes nearest to the secret of failure and suc- 
cess. Up at the top of every busmess — at the apex of its pyra- 
mid of functions — sits some one to whom all lines, wires and paths 
of communication lead, where focus problems, records and plans, 
from whom radiate the spirit, the policies and the imtiatives which 
are to write in the future of the enterprise No other desk is so 
hard to fiU, because no other man must be so well rounded and 
evenly poised 

No special knack or ability will make a manager without self- 
training and use of the abilities of others List, group and 
analyze, therefore, the work that fills the calendar of successful 
managers — that goes on at your own desk Reduce your detail 
to system and assign it to subordmates Find out what fact, 
what tendency expressed in a dozen letters, conferences or sets 
of figures, tells you somethmg vital — get that point and delegate 
the rest The subject matter of your day may be different as 
your business passes from the httle shop through the transition 
stage where it is too big for mtimate daily supervision and finally 
into a strong corporation The witness of successful managers is, 
however, that at every stage they are outside of and bigger than 
their business — above it, and in control 

III. Dsiving the Engines oe Business ^ 

By Kendaix Banhing 

CoMPAEE the picture of the head of a big business concern, on 
duty at his executive desk, to that of an engineei on duty at his 
engine, surrounded by apphances that not only regulate the 

1 System, December, 1908, pp 548-556. Reprmted by permission of System 
Illustrations of charts are omitted 
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machinery but keep him. in constant touch with every part of the 
work which the machine is doing Compare the call buttons on 
the executive’s desk, his vaiious telephones, his graphic record 
and orgamzation charts, his daily-duty card cabinets and more 
particularly his daily, weekly and monthly report folders on 
finance, labor and production, to the power and fuel indicators, 
speedometers, gauges and controllers of the engineer, and we get 
a picture of the real functions of a business executive 

The simile may be carried out into many picturesque details, up 
to this one aU-important point of comparison — that while the 
engineer can merely attain the umform mechanical efficiency of 
that machine on a fixed schedule, the business executive has 
unlimited scope m the selection and construction of liis engine of 
business, unlimited choice of routes and speeds and unlimited 
range of action and selection of goals toward which he may drive 
— goals that are himted m their importance only by the capacities 
for organization of the guiding force 

Therem he the opportunities that have been seized so con- 
spicuously and so dramatically by the great American executives, 
who have built and dnven American busmess organizations over 
uncharted roads to the most commanding positions that the 
world of trade has ever known. 

The business executive, hke the engineer, must at aU times 
have control of his orgamzation. The moment either loses that 
grasp, his machine is beyond his control It is the business of 
both to see to it that their machines are operating steadily, that 
the various parts are keepmg up their work in harmony with the 
others, that the wastes are ehminated, that supplies are available, 
that the tracks are clear. If either fails to note the signals, he 
will drive his engine into danger just as surely as he will lose 
control to the man who sees the signals the other has missed and 
springs forward to take command Opportunities and dangers 
come to the incapable executive when he is unaware They are 
anticipated by the executive whose systems of control are so fine 
as to let him feel every throb of his orgamzation, every beat of his 
engine of business, and allow him to guide it and regulate it and 
know it as an engmeer knows his machine 
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What the Executive Ha^ to Do — the Facts He Requires 

The functions of a business executive may be classified thus — 
I. To keep in constant touch with the condition of every part 
of his organization through the medium of constant and special 
channels of incoming information from every department 
2 To originate plans or pohdes that affect the oiganization as 
a whole and to execute his authority in keeping the various parts 
harmomously adjusted and m regulating their efldciency to meet 
demands. 

The second of these functions must, of course, be determmed 
by the pecuhar conditions that confront each individual concern 
With the channels for getting the statistics on which such 
executive action is based, this article deals 
An executive’s systems for keeping in mtimate touch with his 
busmess naturally vary in scope and complexity with the size 
and purpose of his organization They range from his casual 
mornmg chat with Bill, his partner or manager or sole employee, 
to detailed written reports and charts made out at daily and some- 
times hourly intervals to show the specific progress in dollars or 
in umts of production of each machme of each factory depart- 
ment. They cover every item of information from the amount of 
money m the cash drawer to the percentage of costs of pin bolts in 
one of the shops to their costs m years past, with the reasons for 
the difference They come m forms that vary from the shout 
across the office to elaborate charts m colors that show in graplnc 
form the mcrease and decrease of a subdivision m specific detail 
The simplest form is sometimes the best Reports that are too 
complicated are as inimical to real system as reports that are 
careless and incomplete The best channels of information are 
those that present the most vital facts m the most direct form, 
tliat eliminate the extraneous detail and attain their purpose in 
the most economical manner, on precisely the same principle that 
a straight hne is the shortest distance between two points The 
fewer these points are in number, the simpler the woik of the 
executive naturally becomes, but the number must not be 
reduced to the ehmination of facts that affect his efficiency 
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Specifically, wliat are these facts ? 

For purposes of illustration the main chaimels of incoming 
information may be classified thus — 

1 Finance 3. Sales 

2 Correspondence. 4, Mechanical Equipment 

5 Labor 

The fundamental point of information that is as important to 
the smallest as well as to the largest concern is the amount of 
cash on hand The little shopkeeper ascertains this information 
by a glance at the contents of the tiU The larger executive gets 
it by balancing his bank book The still larger executive finds the 
information on a slip of paper handed to him by his cashier or 
bookkeeper The head of a big corporation gets it on a report 
form made out every night to show the exact balance m every 
bank in which the corporation has an account, bills receivable, 
biUs payable, securities owned and their prices for the day, and 
other financial data, which is laid upon his desk every morning 
by the head of his financial department This information is as 
vital to the humblest as well as to the greatest executive. It 
allows both to plan their business days so that their obhgations 
may be met and their credit maintamed 

Exactly how much money is the company making or losing on 
each individual order ? The figures are at the executive’s call 
In the case of the American Bank Note Company each order is 
given a job number The exact cost of material, the time spent 
on the order in each department, even at each machine, and other 
data are recorded on the cost sheet When the order is completed 
and the cost sheet is filled, it is placed in an envelope, duly 
labeled, and immediately sent by messenger to the executive 
The costs of production are compared to the selling price and the 
profit or loss is known to a cent If a loss is shown, the executive 
confers with the manufacturing and estimating departments and 
either reduces costs of production or boosts selling price 

From these job-cost sheets are made up the reports of weekly 
costs From the reports of weekly costs are made up the reports 
of monthly costs Both of the latter are compared to the corre- 
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spending records of preceding years. Both are filed in leather 
binders and kept in the executive’s office for ready reference 
From them he can learn in a moment the cost of any detail on 
any job for any year Similarly he gets reports every month 
that show the profit or loss on each order, the value of the stock 
on hand and figures that show the exact status of the business at 
the close of each month In short, the books are closed and 
the annual statement is made up, for the executive’s attention, 
twelve times a year 

The head of the Regal Shoe Company gets this information in 
more graphic form from his statistical department, where all the 
records and reports of every department are concentrated and 
whence they emanate in analytical colored charts which are 
presented to the executive in tabloid form A few years ago 
information concermng the various departments was brought to 
the executive’s attention by the heads of each of these depart- 
ments As the departments grew, these reports multiplied into 
hundreds The executive was no longer able to extract the data 
needed This work is now attended to by a department estab- 
hshed for this sole purpose It supplies to the executive the charts 
and maps on which the future plans of the company are deter- 
rmned 

On this report appears aU information which the executive may 
need in planning his day’s work It gives the estimate of sales 
for the first half and on the last half of the month, with the aver- 
age of each day indicated Below this appears a record of the 
total sales made up to date as compared to the average daily sales 
to date, a comparison of the total sales yet to be made in order to 
mamtain the sales quota, a comparison with a similar record of 
the previous year, a record of the products of die present month 
as compared with the year before, and a record of the distribution 
of the stock in the factory, m the stores and in transit At the 
bottom of the sheet is a record of the cash balance of the year 
before. This daily report is taken up for action by the executive 
the first thing every morning, before opening the mormng mail 
Any unusual condition is thus brought to his attention promptly 
and a check placed upon leaks before they involve loss 
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In the same way the executive is informed of the weekly sales 
and expenses of each department and of each store, compared to 
what they were the year before. The figures representing the 
pa3n:oIls are mdicated in barometer-like form that show from 
across the office what their relative size is now to a year ago 
They are as clear to him as the speed or power indicator is to the 
engineer. 

A third and more personal system of keeping an executive 
informed of the work of his departments is observed by John H 
Patterson, the head of the National Cash Register Company 
This executive practically makes the department come to him, 
and explam in the person of its head what it is doing. For this 
purpose, each department is equipped with a folding blackboard, 
contammg one 01 two dozen leaves Each leaf or page is num- 
bered and reserved for information concerning the various duties 
of that department Its output, its expenses, its changes m 
personnel, its suggestions for improvements, and its accomplish- 
ments and obhgations are written thereon daily A glance 
through it shows the status of work These blackboards are 
adjusted to the walls of the departments At the command of 
the executive, they are transferred to the wall of the president’s 
office and inspected and dissected by him with the assistance of 
the department head 

The statistics of each department are, of course, recorded in 
regular form, the blackboard scheme, however, enables the exec- 
utive to get directly, from the head of each subdivision, a direct 
and intimate review of present conditions and plans for the future 
that do not appear m the company’s records. 

Next m importance is the daily mail The mail contains 
inquiries, orders, money, complaints, reports — matters on which 
the work of the orgamzation rests, the fuel with which the engine 
IS run If the mail is small, the executive opens it and attends to 
the contents himself, or marks on each letter the mdividual or 
department to which it is to be referred for action. If the mad is 
heavy and the firm is large, the mail goes to the mail clerk or to 
the correspondence department, from which the letters are 
similarly distributed and a report is made to the executive head 
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This correspondence — the incoming and the outgoing mail — is 
the pulse of a firm’s progress with the outside world The closer 
an executive is m touch with this pulse, the quicker he can detect 
fluctuations and administer accordingly 

A business man once wrote a requestfor some minor information 
to the American Bank Note Company of New York A year later 
he met tlie president of the company, Wairen L Green To the 
man’s surprise Mr Green recalled not only the request, but the 
disposition that had been made of it Yet Mr Green had not 
seen any of the correspondence. Similarly, Mr Green is familiar 
with all the correspondence that reaches the company Yet his 
system is as simple and compact as it is labor saving 

All letters that come to the company go directly to the corre- 
spondence bureau This bureau consists of two clerks, who open 
all letters To one is referred aU foreign communications, to the 
other all domestic correspondence Each clerk typewrites in 
capitals on the left margm of a sheet of paper, dated, ruled and 
perforated for binding in a desk folder, the name of the firm or 
mdividual from whom the letters come, or on the left she type- 
writes a brief resume of the contents of each letter m two to 
thirty words Letters that refer to financial matters are Hsted on 
a lavender sheet Correspondence about eqmpments or supphes 
are recorded on blue paper Communications from or about the 
branch houses are recorded on green sheets, letters about typog- 
raphy or printing on yellow sheets, and about securities or other 
engraved products on white sheets Thus each of the five mam 
divisions of the business are differentiated by their distinguishing 
colors After each resumb are placed the initials of the individual 
to whom the letter is referred 

Early each mormng these reports are inserted in a leather bound 
folder, the reports of the day preceding are placed in another 
folder with the reports for the entire month, and both folders are 
placed on the president’s desk A moment’s glance over these 
reports gives him the gist of the morning’s mail and enables him 
to select such items as he may care to take up personally 

After each delivery of mail, this folder is taken to the bureau, 
the additions are made, and the report is returned to the presi- 
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dent’s desk At the close of the day, the bureau notes in pencil 
the disposition that has been made of each letter, for future 
reference 

A third desk folder is reserved for similar reports of com- 
plaints that are made Has there been a kick about the quahty 
of some supphes that have been ordered ? It is reported on a blue 
sheet Has there been a delay in the delivery of some prmted 
matter ? It is recorded on a yeUow sheet Does a customer 
complain about his bill ? It is noted on a lavender sheet 

In this way the executive keeps the correspondence of the com- 
pany under his constant surveillance Every letter comes to his 
notice, and the employee to whom it is referred knows it and acts 
accordmgly The system maintains the discipline of the office, 
moreover, it enables the president to keep a rein on the corre- 
spondence of every department 

Order, sales — the fuel that keeps the business engine running 
— are the easiest items for an executive to record Mr Green 
gets a record of them from a small desk-cabinet, containing 
dated cards, each card bearmg a record of the orders received 
under the date it bears Thus the cabmet is a record of orders 
received every day from the first of the year From this record 
are made up the itemized weekly and monthly order-report 
sheets, showing the number and value of orders received each day 
from each branch office, as compared with the best record of the 
last ten years, the worst of the last ten years and the average 

Mr Bliss of the Regal Shoe Company gets his record in picture 
form His chart shows in varicolored inks the weekly sales of 
each store It indicates the actual sales for each week for the 
past four months, the proportion of expenses to the sales, the 
sales of the corresponding week the year before, tlie expense of 
each store for the present week and the week a year ago, the 
number of employees, and other data that form the basis of 
executive action 

The chart, for example, that shows the semi-monthly records of 
sales, is divided into latitudinal sections to represent the store 
numbers They can represent departments of a store just as well 
The figures m the left column represent the increase or decrease 
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in any store sales, extending upward and downward from the zero 
point Here are indicated the average sales for all stores and the 
record of each store m comparison, extending both upward and 
downward as it falls above and below the average The store 
which shows the greatest sales appears at the left, the store which 
shows the smallest sales at the right The result is a diagram like 
a stairway, on which the position of each store is represented by 
a step In connection with this figure, the mcrease from the first 
of the season to date is indicated by a colored hne on which the 
comparisons may be based 

On the first day of each month, another chart is brought to the 
executive’s attention This chart compares the month’s sales and 
production with that of the month precedmg The numbers 
across the top represent the days of the month and the figures on 
the column on the left represent the number of sales and the pro- 
duction at the factory The lines represent the sales for each day 
Saturday, it will be noticed — pay-day — shows a marked 
increase over any other day of the week The average daily sales 
are indicated by a hne extending from left to right The series of 
circles extendmg upward and to the right represents the accu- 
mulative sales and the accumulative products The line showing 
the stock on hand must always run just enough ahead of the hne 
of production to avoid delays through lack of stock All of this 
information is imparted to the executive at a glance and deficien- 
cies are brought to his attention automatically in such a way as 
to enable him to distribute his forces to the best advantage 

The systems for keeping the executive in touch with the 
mechanical equipment of his oigamzation, especially in a manu- 
facturing organization, are so analogous to the mechanical 
apphances that keep an engineer informed of the workings of his 
engine as to amount piactically to the same thmg The self- 
registering charts in the latter case are permanent fixtures of the 
engme, in the case of the executive they are sent to his office 
From tliem he learns of the power bemg used, the amount of fuel 
consumed, the productive power per unit of fuel, the productive 
power of each machine and of each employee An indicator-chart 
was the direct means of savmg a large manufacturing concern 
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$89,000 a year by pointing out the wastes in power and labor. 
From it the executive learned that the maximum load of the plant, 
amounting to 1,000 horse-power, was not used in the morning 
until 8 o’clock, although the plant opened at 6 45 He learned 
that the same condition prevailed after the lunch hour, when the 
maximum load was not borne until 2 30 instead of at i o’clock. 
He learned that this load began to drop at ii o’clock instead of 
runnmg up squarely to the closing hour at noon 
In hke manner the load began to decrease at 4 o’clock in- 
stead of runnmg abruptly to S o’clock, the closing hour. This 
report chart showed, in brief, that the friction load of the 
engine for transmission devices — belting, shafting and idle 
machines — amounted to a trifle over 50 per cent of the maxi- 
mum power required when the plant was runnmg with its full 
load The amount of power consumed is proportionate to the 
machines in operation The number of machines in operation is 
proportionate to the men at work Hence, the men did not all 
begm work promptly and did not continue up to the blast of the 
whistle — a fact that investigation proved true Similar tests 
can be apphed to almost any department of a manufacturing 
plant, or to any department of a store 
The American Bank Note Company keeps a record of the work 
of each individual machine in its factories Each machine of each 
type is numbered and a record is made each day of the operations 
performed by it. The time spent by the workmen m getting it 
ready, the amount of prehminary work, the duration of its opera- 
tions, its speed, its delays, the value of the order on which it is 
used, and the amount of mcomplcted work are all represented in 
figures that go in tabulated form to the executive These tables 
furnish aU the data that an executive requires for estunating the 
value of his mechanical equipment and for knowing the progress 
of the work on each order. Does a customer inquire when his 
goods will be dehvered ? The distribution of his order through 
the plant, the amoimt furmshed and still to be done may be an- 
nounced to him without requiring him to “hold” the telephone 
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IV Behind the Figures ^ 

By A E Andbksbn 

An imesplained shortage of $15,000 m the raw material account 
for the year just closed led the general manager of a specialty 
concern through the sales, purchasmg, cost and operating depart- 
ments to the little registermg device at the side of each fimshing 
machine 

The product was sold by the lineal foot The figures indicated 
that the material used exceeded by $15,000 worth what had been 
dehvered to customers No “ bookkeeping errors ” were found, 
but when the accuracy of the records had been checked and 
proved, the reason for the loss was found in the devices for regis- 
tering the quantity of product turned out These were out of 
order For more than a year every customer had been charged 
for much less than had actually been shipped because the counters 
had “ slipped ” Since the gifts were of finished product the loss 
was nearly double the cost of the raw material 
Right figures check, guide and control any business A suitable 
accounting system, matched to the size and needs of the busmess, 
throws to the surface significant facts More — it brmgs to the 
man at the head of the busmess grouped and related details 
which otherwise would escape attention A market man m 
Massachusetts learns from his records of what people are buying, 
when he ought to push fish instead of meat, or pork instead of 
mutton He is getting behmd his figures, just as is the manu- 
facturer in Chicago who sets quotas of sales and output based on 
what has been sold and made in the past and asks “ why ? ” 
when the monthly reports fluctuate either below or above the 
figures set No matter what your busmess may be, you can set 
your accounting to watch the significant factors m that business 
Different managers have different methods of finding tliese 
significant facts. What some men sense by eiqierience others get 
from tabulated and charted facts A factory cost accountant put 
in a rather elaborate system for the superintendent. He col- 

1 System, January, 1913, pp 3-12 Repnnted by pemussion of System, Illus- 
trations of charts are omitted 
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lected the costs of steel for the blade, the wood for the handle, the 
labor and overhead expenses m making a kitchen knife After he 
had collected figures for a couple of months, the superintendent 
of the plant took a notebook out of his pocket and said that they 
had agreed pretty closely with what he had figured as the costs on 
the different grades 

The superintendent knew by long experience the average total 
cost of certain classes of orders But when the cost man went over 
his tabulated figures and showed him the relative department 
charges for overhead expenses, he brought to the superintendent’s 
attention a fact which he had not before reahzed — that he was 
losing money on certain classes of goods Only by department 
comparisons could such a condition come to light 

A suitable cost system in a manufacturing plant may show one 
manager the significant facts in his business Figures may 
prophesy in a merchandising estabhshment, when the records are 
planned to control the business The sales manager of a large 
jewelry house, with an extensive local and country business, has a 
plan for knowing what is going on, which is adaptable to other 
hnes Like other executives, he has found that charts showing 
gross sales both m quantities and money values will enable him 
to know definitely what the sales department is doing in each line 
and will direct him to the weak spots m his organization 

Returrung from a trip abroad, he found unexpected conditions 
m the busmess, as indicated by the chait A summary of sales 
by months and accumulative sales for the same period had been 
contrasted with the correspondmg figures for the corresponding 
month or period of the previous year At the beginnmg of 
January, 1911, just before the general manager left, quite an 
extensive advertismg campaign had been prepared He had 
looked for a large increase m sales 

But as the chart indicated, when he returned on the last of May, 
instead of an mciease there had been a gradual declme in business 
for the current year Investigation showed that the advertising 
campaign planned to start the first of January had not been begun 
until late in March Had he not compared his sales he would not 
have learned at once the cause of the declme As it was, the in- 
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crease of business which was shown for the months of July and 
August on the charts was made possible by the prompt application 
of additional pressure on the sales and advertising departments 

Records of this sort reduced to a unit basis enable the managers 
of all kmds of businesses to watch their courses Statements' and 
charts, which show the average price realized per ton, per pound 
or per barrel by steel, glue, and brewing companies, enable the 
sales managers of these respective concerns to keep in touch with 
the results obtained by each salesman Similarly the payrolls of 
large retail stores are watched A record is kept of each clerk’s 
busmess, day by day Each week the percentage of salaries to the 
sales made is calculated At any time the superintendent and 
department manager know what the payroll stands for in sales, 
and which clerks are efficient 

Whenever a business man, at the end of the year or the month, 
sits at his desk with the figures of the period before him, one of 
tlie obvious tlimgs he watches is the relation between expenses 
and the amount of busmess done His records must be planned to 
show comparative statements and chaits of sales, cost of sales, 
expenses and net profits Unless the figures get to him in this 
form it IS difficult to see how the outlay matches up with the 
amount of business done 

An mteresting example indicates how the vice-president of a 
wholesale house follows gross profits and departmental expenses 
by means of a chart Trade conditions had been poor and one 
of the department managers failed to compare his departmental 
expense with his gross profits This condition contmued until 
the month of August when, as the chart mdicated, the gross 
profits were practically consumed by the departmental expense 
Each month now this department head gets his comparative 
statements of gross profits and departmental expenses and does 
not wait for the figures to “push” bim He pushes the figures 

Tradition says figures do not he Yet, the wrong interpretation 
of figures may throw the head of the busmess completely off the 
track Groups of facts must be considered with relation to the 
right groups of corresponding facts Both sides of the question 
must be considered m the tabulated statistics. 
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A sash and door company began to scrutinize the records of its 
twelve salesmen, mostly yoimg and middle-aged men The low 
gross sales of one of the older salesmen at first led the president to 
believe that this older man was being kept on the payroll for 
sentimental reasons But when he took the sales records of the 
various products and compared them with the profits obtained 
on each sale he changed his mind He found that while the older 
man sold less in the aggregate than his fellow travelers, the total 
profit on his business was greater Because of his experience, he 
knew the profitable and unprofitable lines The comparison of 
the two sets of figures showed how the company had gone wrong 
and a new sales pohcy was inaugurated at once. Every salesman 
was instructed to concentrate effort on the profitable lines, and 
allow the low-profit hnes to sell themselves or use them to push 
the more profitable specialties 

Look into any group of figures for the significant items , the rec- 
ords of one department compared with the others or of one branch 
compared with the next will often suggest a more uniformly 
profitable way of handling the business. Lumped figures do not 
show tendencies A poor machme in one department may keep 
up the total relative cost of the output of that department One 
slow hue of goods may distort the figures of a store It is better 
to mdividuahze accounts wherever possible m order that each 
may stand on its own merits 

The president of a minmg company suspected that his repair 
and renewal account was higher than it should be purely because 
of his general knowledge of conditions. Not until he had com- 
pared the expenditures for repairs and renewals on three machines 
did he realize that two of the machmes had suffered unjustly 
for the fault of one The three cuttmg machmes were of the 
same general design and cost and were mstalled about the same 
time When the facts came out that machine Number 3 had 
much greater repair and renewal expense than the other two, it 
was discovered that the man who had charge of this machme 
subjected it to much rougher usage than the operators of either 
of the other two machmes 

Figures that mean most to the head of a business must contain 
all the elements entering into a consideration of any particular 
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item Statements and charts of sales and expenses only without 
cost of goods sold may prove misleading Business is done for 
profit, not for sales totals 

Often by matching department with department, branch 
office with branch office, machine with machine, or clerk with 
clerk, a better understanding can be obtained of what the busi- 
ness IS domg It has been found m many businesses that com- 
parative expense statements, furmshed to branch managers with 
the comments of an executive officer, will do much to hold down 
cost On the second Tuesday of each month, the manager of a 
soda-fountam business devotes his entire day to the study of 
statements and graphic charts Sales, branch and departmental 
expenses and othei elements entering into profit and loss accounts 
come under his supervision One of the reasons why the com- 
pany can do business at a low cost is because the manager knows 
how to use the figures in his busmess 

Studying a statement itemizmg the expenses of one of the 
larger branches of the company, the head noticed that the wages 
of the unloading and shippmg department increased in the four 
months ending April 30th over a similar cost for the slack season 
of the previous year Investigation developed that the manager 
of the branch had failed to cut, from eight to six, the men in his 
receiving department 

Receiving and shippmg expenses at the Kansas City branch, 
greater than the average shipping expenses of the seven or eight 
other branches, drew attention to another condition which might 
not have come to the manager’s notice Inqmry showed that the 
receiving and storage facilities were inadequate, tliat it was 
necessaiy to handle material twice in unloading and storing, that 
the bins, shelves and general layout were poor By spending five 
hundred dollars for the improvement of the storeroom, the com- 
pany made an annual savmg of sixteen hundred dollars in this 
particular item of expense. 

Just as a sales manager may get from his records definite knowl- 
edge of his sales and profits, so the manufacturer can devise 
intelligent summaries of expenses that will show him the relative 
costs of his products. Overhead expenses often go up mysteri- 
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ously Unless the expenses are put on paper in comparative 
form, it IS hard to get behind the totals and find out just what is 
causing the increase in expense. Non-productive labor, salaries 
of timekeepers, order and shop clerks and supplies consumed are 
all details which the head needs to group m such form that ready 
comparisons may be made 

Itemized, comparative figures make it possible to find the 
reason for high overhead expenses in the monthly statement of a 
business Bulk totals, unless seen in relation to other figures, 
have little significance unless the man who watches the figures 
keeps the basic figures in the back of his head, and compares the 
bulk total with that Last year’s figures may generally be taken 
as a basis for this year’s total Monthly quotas of expenses some- 
times are best Variations from standard can then be checked 
before a wrong policy is established The cost of lubricants in one 
mine showed a marked increase over the corresponding period of 
the previous year When the superintendent investigated he 
found that the machine operators were burning lubricating oil 
costing thirty cents a gallon in their torches instead of six-cent 
illummatmg oil 

To check the previous waste, each machine operator was 
allotted two gallons of oil per day, although an additional quan- 
tity could be had by giving reasons A second cause for the high 
lubricating cost was caught by watching the amount of money 
received for oil barrels returned The credit item for returned 
barrels seemed smaller than the year before It developed that 
die miners, instead of tapping a barrel, had been knocking in the 
head and filling their pails by dipping into the barrel About six 
hundred dollars a year was saved by stopping this practice 

Comparative statements of factory expenses are always instruc- 
tive, In one case when such figuies came to the attention of the 
manager, an increase of $834 25 m tmsceUaneous materials and 
supplies uncovered an important source of waste The foreman 
of Department A had m his charge a large stock of materials and 
supplies, many of which were used in Department B, Unknown 
to the former, the head of Department B had taken and used 
wastefully large quantities of material, thinking that the other 
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foreman would have difficulty in e xp la i ni ng the large debit dif- 
ference in his material account Two httle columns of figures 
brought out this badly organized spot in the factory where 
inefficiency existed because of the jealous rivalry of these two 
foremen 

All sorts of items in overhead expense can be cared for if the 
totals come before the manager not in the form of bulk figures 
but itemized under separate headings The electric-power-used 
item in one large manufacturing concern totaled $42,300 for the 
year ending December 31, 1911 In going over the figures, the 
manager of the plant thought here was an item which would cost 
more next year because he expected an increase m the business 
and power used would mcrease almost in proportion to an increase 
in production. 

The totals stopped him They looked big for the work he 
already did He went out through the plant and made some 
rough estimates of apparent wastes in power here and there. 
Then he talked over the situation with his electrical engineer 
He found that by overhauling his wiring, mdividual meters could 
be put m the different departments and so the expense of current 
used in each shop determined The manager mvested mne 
thousand dollars in these changes And the first ten months of 
the current year indicate that in spite of an increase of 15 per cent 
m production over last year the total power cost wiU be, roughly, 
thirty-two thousand dollars The saving in power alone the first 
year will pay for the changes made in the power equipment 

Just as properly displayed and grouped figures wfil show the 
rise and fall in manufacturing expenses, so they will mdicate to 
the factory supermtendent the interrelation between productive 
and non-productive labor — the totals watched most jealously in 
every manufacturing plant, smce every manager knows the 
necessity of keepmg down the ratio between non-productive and 
productive labor The relative importance of these items escaped 
one manager until he plotted his figures in chart form Put in 
this graphic way, the mcrease m non-productive labor for April, 
1911, was apparent at a glance When the foreman of the de- 
partment was asked for an explanation it was found that two 
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skilled workmen had been kept on the payroll during a slack 
period in order that the men would be available when business 
increased 

Such records are history. The money had been spent But it 
was easy to establish a policy that thereafter the foreman should 
not settle such questions himself but should confer with the 
superintendent In this case it was found that the particular 
men on this work could have been easily replaced, although m aU 
instances this might not have been the case In November of 
the same year, that chart showed that non-productive labor in 
Department C increased one hundred dollars In this case, the 
figures were prophecy, not history, for when the manager went be- 
hind them he found that they represented an increase in truckers 
to carry out a different method of moving and shifting merchan- 
dise wliich was not necessary 

“ Let every doUar of capital invested or borrowed perform its 
full duty," is the way a prominent banker expresses the need of 
keeping mventories, customers’ accounts, notes receivable, cash 
and working liabilities at the minimum and at the same time 
producing the maximum earnings These are conditions which 
the managers of a variety of concerns may look for in their 
statements Just as records wiQ show tendencies in sales and 
explain department outputs and machine efficiency, so the 
financial condition of a business may be watched 

Under normal conditions investment in working assets of such 
businesses as hardware, grocery, pamt, shoes, jewehy, drug, 
dry goods, automobile and steel can easily be determined 
Definite relationship must exist between capital represented m 
workiug assets and the annual turnover Records can be drawn 
from different sections of the business to show “ lock-.up m work- 
ing capital ’’ at the close of each month Failure to keep this at 
the minimum necessitates borrowmg and paymg of mterest 
otherwise unnecessary 

One manufacturer traced his uninvested worldng assets through 
his record of uncollected customers’ accounts and mventories, 
as shown by his charts Two branches m St Louis and Omaha, 
seUmg belting, pulleys and other supphes, did substantially 
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the same volume of busmess and operated under much the 
same conditions The figures showed, however, that the Omaha 
branch had an investment in stock and accounts $30,000 larger 
than that of the St Loms branch When the situation was sifted 
down to its elements, it was discovered that the Omaha branch 
did not give the same strict attention to stock-keeping and the 
collection of accounts as did the St Louis office By installing a 
perpetual inventory and efficient sales records and revising the 
collection methods, the Omaha situation was brought up to the 
St Louis standard 

In hke manner the investment in the several classes of assets 
in various businesses may be profitably compared Just as well 
as in sales and expense, the head of the business may see his 
figures in a “ per umt ” form On this umform basis, the relative 
mvestment in different branches can easily be seen and the 
working assets kept at the lowest possible points in all 

Nor is it in the large busmess alone that this class of records is 
worth while A printer domg an annual busmess of about 
$25,000 revised his storekeeping and accounting system and 
reduced his inventories by $1,500 and his imcoUected customers’ 
accounts by $2,000. This $3,500 has enabled him to pay off 
bank loans and save about $175 a year in interest The plan by 
winch he reduced his mventory should be of less interest to every 
business man than the fact that a basic prinaple m business is 
careful watch over the investment m mventories, customers’ 
accoimts, and notes receivable 

The inventory figure m any business is a worth-while study, 
not only from tire mvestment angle, but from that of sales and 
purchases Comparisons of sales, purchases, and mventory from 
time to time will bring out facts m the busmess and help to 
maintain their correct ratios Records that show when to buy 
will enable the purchaser to keep fresh matenals and stocks on 
hand, as well as reduce capital tied up in inventories 

That definite figures, nghtly grouped, wiU bring before the 
head of a business a better imderstanding of his whole business, 
these various experiences of other managers show Any business 
man may take a similar point of view on his figures, 
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Figures that prophesy mean the success or failure of men in 
busmess For nght accounting is more than histoiy It is not 
enough to know what has been done, records should show what 
should be done The directors of a large Eastern manufacturing 
concern, with mventories valued at ten million dollars, voted to 
pay an expert eighteen thousand dollars a year to devise means 
of giving them figures that would prophesy By devising and 
instalhng a system of purchasing, receivmg and storekeeping 
that would enforce minimum stocks of raw materials, goods in 
process and fimshed products without impairing the efficiency of 
the business, the money tied up in inventories was reduced by 
nearly two milhon dollars. The directors proved the value of 
right accounting 

Any busmess man who looks upon his accounting as mere 
recording and not as a method of control for the details of his 
business misses the vital significance and use of the facts behind 
Its figures 

V. The Load Factor^ 

By G P Watkins 

The load factor, as defined by electrical engineers, is the ratio of 
average to maximum load for some specified period More 
generally expressed, it is the ratio for a particular good or service 
of the average demand (in the sense of “ demand ” as used m 
economics) through a period of time to the greatest demand at 
any one time within the period This concept, as it applies in 
relation to the commercial supply of electric energy, will be dealt 
with more in detail below 

It is the purpose of this article to discuss not the load factor as 
such but rather the extent to which a consideration of the prin- 
ciples involved may disclose ideas that are of general apphca- 
biUty in economics We owe the term to the electiical engmeers 
But It is not impossible that economists wiU prove the better 
interpreters of an idea that relates so definitely to economic 
technology 

1 Ammcan Economtc Rmew, vol V, pp 753-770 Reprinted by permission of 
Antmcan Ecottomtc Rmew 
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The load-factor concept relates to a very important subject in 
(economics — to no less a subject than the variation of the produc- 
tivity of material agents Fust m respect of both date of dis- 
covery and of fundamental importance among the principles 
governing the variation of productivity is “ dimmishmg returns ” 
Second is the economy of large-scale production, often none too 
aptly referred to as a principle of “ mcreasmg returns ” We are 
not here concerned with the limitations under which these prmci- 
ples operate, but it should be noted that the second is of less 
general significance than the first The “ load factor ” refers to a 
tlurd important phase of the variation of productivity, distinct 
from each of the others, though perhaps not so general in scope. 
In brief, cost per unit of product varies according to (i) the 
difficulty of obtaining the services of relatively scarce agents of 
production, (2) the magnitude of the commercially practicable 
scale of production, and (3) the degree to which the conditions 
of economic demand, apart from maladjustment of the supply of 
productive capacity, permit the fuU utihzation of such capacity 
It IS with the third phase of the variation of productivity and cost 
that this article deals 

The terms ordinarily employed to designate the first two of 
these factors are open to objection, being insufficiently definite in 
meaning and not lending themselves to generalization “ Dimin- 
ishing returns ” and “ increasing returns ” are not actually, as the 
words suggest, the opposites of each other, for in the one case the 
reference is to a given area of land (or quantity of other produc- 
tive agent) and in the other to the unit of busmess enterprise. 
Farms, as cultivated more or less intensively, may at the same 
tune exhibit both diimmshing returns and inaeasiag returns; that 
is, the return per laborer or per $1,000 of capital employed upon 
the land may be relatively smaller on the more intensively culti- 
vated farms than on those under less intensive cultivation, but 
managers may find more scope for organization and directive 
abiUty in the former case so that their net returns are greater 
than in the latter case. The combmed return will exhibit the 
more or less balanced result of the action of both factors. The 
commercial value of services and products has no necessary con- 
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nection with the phenomena in question, though it happens to be 
convenient to measure quantity of capital m terms of dollars ^ 
The apphcabihty of the principle of dimimshmg returns, more- 
over, has been restricted to agricultural land by the classical 
economists in ways that are of practical significance as well as of 
great historic interest Such restrictions, even if not entirely 
logical, inevitably make the term less suitable for the general 
concept 

I have therefore sought other names for the two famihar factors 
in the variation of productivity, and will m general refer to the 
first as the proportionahty ® factor, to the second as the density 
factor A third, of course, is the load factor There is an evident 
advantage in having the form of aU three terms thus parallel 
The development of the idea of diminishing returns, as resulting 
from relative scarcity of land, into a general principle exemplified 
wherever there is deficiency in the supply of any of the means of 
production, or lack of proportion between complementary agents, 
has come about quite recently If we may call the more general 
conception the proportionahty factor, “ diminishing returns ” 
properly retains its time-honored reference to land, though hardly 
to merely agricultural uses of land Its phenomena are, of course, 
only a species of the effects of the proportionality factor But 
the most important species may well have its distinctive name 
The concepts here dealt with aU relate to economic technology 
and therefore the terms used should not suggest a different sort of 
thing. It might seem appropriate to call the second the concen- 
* Commons, for instance, m his Dislnbuttm of Wealth (1893), pp 158-139, 
IS mdmed to extend the prmaple of dinunishmg returns to the highest degree of 
generahty by measurmg return m pecumary mstead of physical units This m 
effect confounds diminishing returns with diminishing utility and depnves the 
former of its distinctive content See also the following footnote 

’ Cf Carver, Vtstnhuhon of Wealth (1904), p 63, where “ proportions ” is used 
in this way Wicksteed, Common Sense of Political Economy (1910), bk 11 , ch 3, 
acutely cnticizes the older ideas of increasing and diinimshmg returns and gives 
some effective illustrations of the latter as a matter of proportionality But his 
statement that the latter is a “ sterile proposition ” is ill-considered, and he is too 
ready to accept pecuniary measures of the quantities whose vanation is in ques- 
tion as suffiaent Da.venpoit, m Economics of Enterprise (igi3), ch 23, discusses 
the " law of proportions ” as a technological as well as a pecuniary matter, though 
he over-emphasi/es interpretation in terms of pnee 
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tration factor, but for the fact that this could easily be taken to 
refer to the financial control and direction of industry rather than 
to technological aspects It is true that the laige-scale manufac- 
turing plant requires the concentration m one spot of the means 
of supplying a large area or an extensive market The tendency 
IS not ordinarily apprehended as causing density in the geographi- 
cal distribution of the processes of manufacture, but, once pointed 
out, the fact is evident “ Concentration,” moreover, does not 
suggest what happens when the development in population and 
industry of a railroad’s territory gives it more traffic and larger 
profits Hence “ density factor ” seems to be the term most gen- 
erally applicable and least likely to be misunderstood in referring 
to the second principle “ Large-scale production ” in its nar- 
rower sense is not intnnsically objectionable — though density 
rather than volume of transactions is what is reaUy important — 
but the phrase has not the desired parallelism with its congeners 
and it also has been apphed to desciibe “ combination ” or con- 
centration of control, which is a diflerent matter and an affair of 
commercial policy rather than of economic technology ^ 

In one important particular the scale factor is different from 
what we may caU the density factor m the narrower sense The 
scale on which an ordinary manufacturing plant is constructed 
can be voluntarily determined with reference to the existing or 
immediately prospective degree of condensation of demand or to 
the extent of the market ” In the case of services rendered in a 
particular locality, on the other hand, the capacity of the plant 
will most likely be determined chiefly by technological considera- 
tions, and its full utilization will wait upon the growth of demand, 
which in turn is dependent chiefly upon growth of population. 
Therefore the density adjustment is in this case largely passive 
When there is a material product susceptible of transportation, 
furthermore, the process of condensing the demand from larger 
and larger areas facilitates the deliberate exploitation of density- 
factor economies in a way that is not open to the “ service ” indus- 

1 Bullock’s term for the effects of the density factor is “ the law of economy m 
organization” (“The Variation of Productive Forces,” Quarterly Journal of Eco- 
mmKs, vol XVI, 1901-1902, p 472) 
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tries. But a distinction between the density factor and the scale 
factor along this lone would be chiefly a matter of emphasis They 
are, at any rate, species of the same genus, or varieties of the 
same species 

Desigoation ol Pnaciple Condition to which it Relates How Dealt with Practically 

Proportionality factor Degree to which rela- Tendency to increase 

Duniiushing returns tive quantities of various m unit cost held in check 
economic agents used in or reduced by substitutes 
conjunction with one an- and by strammg the pro- 
other are strained, espe- portion in which agents 
aally with reference to are best combined 
the crowding of specific 
quantities of the most 
costly ones 

Density factor Degree to which the The advantages of low- 

Extent of the market quantity of the pioduct er unit cost are gained by 
Increasing returns demanded at a given transporting the product 
Large-scale production place admits of or pro- greater distances or they 
Economy of organi- motes the most economi- develop automatically with 
ration cal orgamzaUon and scale increasing density of popu- 

of operations lation or increasing general 

purchasing power Price 
differentiation is to some 
extent used to promote 
sales 

Load factor Degree to which condi- Invention and applica- 

tions of demand and the tion of means of storage 
cost of keeping products Diversity of uses develops 
permit continuous opera- along with density to a 
tion of plant and of in- considerable extent auto- 
dividual machines, etc maticaEy, but especially 
price-differentiation is de- 
liberately employed to 
smooth out and promote 
the contmmty of demand 
Educating the consumer 
to greater regularity in 
purchasing counts for 
something 

Whether it is desirable to make a distinction between the 
density factor and the scale factor is important in this connection 
only in relation to the use of the former term in the more general 
sense. Mass is the product of density times volume, density 
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being a ratio But “ place ” must be taken in a liberal sense in 
economics, according to which sense scale (or mass) and density- 
become practically synonymous With reference to the density 
factor, condensation relates not to a given area, still less to a 
given number of cubic feet, but to a “ place ” that may include 
any convenient number of contiguous or associated acres, the 
limits of the place being determined merely by the possible extent 
of one management 

The relation between the three factors is summarized in the 
tabular statement above 

The Load Factor in Relation to the Supply of Electric Energy 

The term “load factor” was invented and its use has developed 
111 connection with electrical supply The load factor is always, 
either explicitly or by implication, a determimng consideration m 
electrical rate malang The term has been rather loosely used 
The authoritative definition of the Standards Committee of the 
Amencan Institute of Electrical Engineers adopted by the Insti- 
tute IS- “ The load factor of a machine, plant, or system is the 
ratio of the average power to the maximum power during a certain 
period of time ” It should be noted that the reference is to 
economic determinants, that is, to conditions governing the 
variation of demand, -without more relation to generating capacity 
than is involved in the assumption that it is sufficient to meet the 
maximum requirement 

The connection between the load factor of a central station and 
the kilowatt-hour burden of the charge for fixed capital is evident 
The load-factor ratio may be stated as a ratio (per cent) or as 
a certain number of hours’ use of the maximum demand In 
something like this latter form, that is, as aveiage hours’ use per 
day of connected installation, it is frequently explicit in electrical 
rate schedules But the consumei’s connected load, or some 
defined fraction of it, is usually, in this apphcation, the makeshift 
representative of the second term of the load-factor ratio It 
is ob-vious that a company -with consumers using twice as many 
kilowatt-hours as the consumers of another company having the 
same system maximum -will requhe but half the generating capac- 
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ity of the latter per kilowatt-hour distributed and will thus be 
free from a heavy burden of fixed charges, to mention only one 
element in the consequent savmg 

To illustrate the range of variation of the load during 24 hours, 
we may cite figures for the New York Edison system in Man- 
hattan and The Bronx Because of the density and diversity of 
the consumption of electriaty in this territory, the range of varia- 
tion is less than for but few favorably situated companies The 
data of hourly output for clock hours as averaged for four 
December, 1913, work days excluding Saturday, tliis being the 
period of heaviest demand, show a maximum houily output of 183 
per cent of the average and a minimum of 34 per cent, the range 
of variation being thus 149 points per cent The diurnal load 
factor of nearly 55 per cent (100/183) is, of course, exceptionally 
good The annual load factor of the system m 1913 was about 
34 per cent ^ 

It is for the best interest of an electrical company so to adjust 
its rates that consumers at off-peak times — that is at times when 
the load is hght or at any rate less than the maximum — will 
obtain some benefit from the comparatively low cost per kilowatt- 
hour of energy supphed to them. If one consumer uses electricity 
for a single hour a day and another for five hours, and if their 
kilowatt demand or utilized connected load is the same, the 
burden to the company on account of the fixed investment is five 
times as great per kilowatt-hour for the first as for the second 
consumer. 

The above paragraph contains a hint of a necessary qualifica- 
tion If the 5-hour consumer takes his current steadily from 12 
noon to 5 P.M and the i-hour consumer from 5 to 6 p m , the 
company is benefited rather than otherwise by the nature of the 
demand of the short-hour user If the needs of the long-hour 
consumer were of decisive importance in causing the investment 
to be made, then the sixth-hour consumer, causing no additional 
investment, might be sard not to impose any additional cost on 
account of capital charges. The load factor of an individual con- 

I Vol, ni of the Annual Report of the New York Public Service Commission of 
the First District for 1913, p. 54 The data for the preceding comparisons are 
shown on pp 6o-6x and, in more available shape, 111 Diagram II 
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sumer does not sufiBciently determine the fixed cost he imposes 
unless his maximum load or the peak of his demand comes at the 
same time as does the system peak 
The diversity factor takes account of the difference in time 
between the peak of the demand of a consumer or class of con- 
sumers and that of the central station It is defined by the 
Standards Committee of the American Institute of Electrical 
Engineers as “ the ratio of the sum of the maximum demands of 
the subdivisions of any system or part of the system to the maxi- 
mum demand of the whole system or part of the system under 
consideration, measured at the point of supply ” (that is, at the 
common point) The importance of diversity to the theory of 
rates is evident from the illustration above given 
It is, of course, the pecuhar nature of the commercial supply 
of electric energy that has led to the development and use of load- 
factor concepts here rather than elsewhere The fundamental 
peculiarity is the economic impossibihty of providing electric 
energy ahead of demand and storing it at will untd the consumer 
wishes to use it Most goods can be stored, though at more or 
less cost Electric energy for ordinary use caimot be economically 
stored to any considerable extent Hence the problem of the 
electrical enterprise is so to develop and train economic demand 
that it will largely adjust itself to the conditions of supply mstead 
of, by its arbitrariness, increase costs in a way that must ulti- 
mately react to the disadvantage of the consumer The unit cost 
of interest and depreciation is not correctly calculated when 
simply prorated over the kilowatt-hours taken. 

Another element in the situation which favors the development 
of load-factor concepts in the electrical mdustry rather than else- 
where IS the very laige portion of total unit-cost that is made up 
of carrymg charges for fixed investment, that is, of interest and 
depreciation In respect of the dominant importance of capital 
(in the large sense, including land) as compared with labor 
employed, railroads probably rank higher than any important 
branch of manufactures. But this ratio is almost as large in the 
electrical industry as it is for railroads. For hydro-electric plants 
it IS doubtless often much larger. 
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The central-station electrical industry, furthermore, is con- 
spicuous for a very high rate of depreciation, especially so if this 
term is used to cover obsolescence Hence fixed costs per unit of 
product, which cannot be neglected with impunity m any indus- 
try, are of greater importance in the electrical branch than 
anjTvhere else 

Why, it might be asked, have load-factor concepts developed 
in connection with the electrical industry rather than with the 
railroads ? In both cases we find highly developed systems of 
differential rates that seek to distribute the burden of fixed 
charges unevenly m a way the public is prone to thirdc unjust 
The dominant importance of fixed capital is the fundamental 
factor in both cases But the pohcies at the foundation of the 
classification of freight cannot be reduced to quasi-mathematical 
rules The elasticity of the demand for carnage is’ not an engi- 
neering but an economic fact There is no difference in physical 
cost for the carriage of different kinds of freight of given weight 
and bulk for equal distances Difterential rates have been 
developed in order the more fully to utilize the railroad plant 
But the pohcy has little reference to time, and is certainly not 
primarily intended to provide work at slack times The time ad- 
justment may, if necessary, be effected by delay m transmission. 
The econoimc nature of the problem appears to be generically the 
same for the raihoad and for the electrical company in the sense 
that both are stnvmg fully to utilize an existing plant, but m the 
one case the tune of demand is of little importance while in the 
other it is all-important Of course the elasticity of the demand 
of a particular class of users of electric current will not fail to be 
considered by an electncal company m determimng to whom low 
rates shall be offered, but this element of the situation is generally 
quite overshadowed by regard for load and diversity factors 

In order to improve its load factor, an electrical company wiU 
offer low rates for uses that normally require off-peak service, 
especially if such uses are new and developing Beginnmg with 
street lighting, the electrical-supply business has gradually ex- 
tended to commercial lighting, domestic lighting, industrial and 
other motor or power uses (such as elevator service), storage 
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battery service for automobiles, various domestic appliances, and, 
finally, refrigeration The last-mentioned is perhaps the pi ospec- 
tive field of large importance next to be occupied Electric heat- 
ing on a sound econoimcal basis seems to be a thing of the more 
remote future Most of the applications mentioned, especially 
the later ones, have been favored with special attention and low 
rates by electrical companies 

An economic interest in load factors need not take us further 
into details It is the purpose of this paper to deal with the gen- 
erahzabihty of such concepts, not with their apphcation to a 
particular industry or commumty 
It IS worth while to mention in this connection the “ capacity 
factor ” This may be defined as the ratio of the average output 
of a given period, usually a year, to the theoretical potential out- 
put, supposing contmuous use of rated capacity This is not of 
peculiar importance to the electrical industry Nor is it of theo- 
retical interest for the study of load factors The idea, however, 
serves to correct a possible mistaken inference from these ratios 
as ordinarily computed No electrical plant could run at full 
capacity for every hour in the year When there is no available 
reserve capacity, the realized capacity factor is the same as the 
load factor The greatest physically practicable capacity factor 
marks the limit of possible utilization — supposing load and 
diversity factors so ideal that operation can be contmuous so far 
as thus controlled by economic conditions — under existing con- 
ditions of engineering techmque The capacity factor has often 
been confused with the load factor Sometimes capacity factors 
may be used to advantage for statistical purposes where load 
factors cannot be ascertained 

Pubhc Service other than Electrical Supply 
The apphcability of the load-factor concept to a given enter- 
prise or kind of business depends upon two conditions 
First, there must be heavy mvestment m fixed capital It is 
unnecessary to prove or illustrate the fact that modern industry 
IS highly “ capitahstic,” in this sense of a word used also in other 
senses, and that it tends to become rapidly more so 
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The second requirement is that the product be of such a nature 
that the time and the place of use cannot be varied at will to 
suit the notions of the consumer. Any adjustment there may be 
must be made m advance, and if the consumer does not conform 
his choices to expectations, the product or service offered fails 
of its economic purpose It must be used “on the spot” or imme- 
diately where and when it is made available for consumption 
“ Where ” and “ when ” are, of course, to be taken in an eco- 
nomic and elastic, rather than a metaphysical, sense 

The enterprises of any industry that meet tliese two conditions 
have load factors, and their unit costs vary according to whether 
the load factor is good or bad. 

In a general way it is the “ pubhc service ” enterprises which 
fulfill the above requirements m the highest degree The word 
“ service ” here may be taken to have substantially its usual 
economic sense It is especially because the consumer cannot 
exercise an effective option as to where and when and by whom he 
shall be served that such enterprises are always more or less 
monopohstic The central-station electrical industry, from which 
the term load factor comes, is one such, AH transportation 
agencies — steam railroads, street railroads, the merchant marine 
— belong in this class The service of merchant ships is peculiar 
in so far as the supply may be adjusted to the variations of de- 
mand throughout all portions of the globe that are accessible to 
water transportation In this case the “ when ” of the service is 
most important and the “ where ” rather incidental Gas and 
(urban) water supply — though in these cases material commodi- 
ties are placed in the hands of the consumer instead of the supply 
being strictly a service — constitute another class of public serv- 
ice enterprises They are peculiar in that the gas and water may 
be stored There is thus some emancipation from the time 
restriction on consumption The telephone and telegraph are 
definitely and unqualifiedly of the “ service ” class. 

It IS often assumed that there is something about the political 
nature of public service corporations that constitutes them a class 
by themselves But the fundamental reasons why they are quasi- 
public or “ affected with a public interest ” are economic. Their 
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monopolistic power (which, however, does not hol(iof the mer- 
chant marine) is due to the large amount of fixed capital they 
require and to the impossibility of making the services of a partic- 
ular enterprise available except m its own restricted area Hence 
the need of public control to take the place, in part, of competition 
as a regulator of prices and of the quahty of service The fact, 
also, that the consumer, espeaally the small consumer, has prac- 
tically no choice, but must be served by the one corporation 
or go without, makes him unable to protect himself against 
discrimination and unfair treatment. 

On the side of the company, the density factor and the load 
factor give the railroad or other public service corporation special 
incentives to differentiate and discriminate in their charges 
Hence it is necessary to regulate the pubhc service corporation 
with reference to the method as well as to the total amount of its 
charges 

The supply of water to a city might be expected to be a par- 
ticularly significant illustration of the way the load factor works, 
because the commodity apparently costs nothing itself, aside from 
carrying charges for fixed capital in reservoirs and pipes and 
similarly invariable expenses. The physical commodity is to 
be had in unlimited quantity. Pumpmg, however, is usually 
required and this is a variable cost. But it is a small factor. A 
city’s water works are generally owned by the municipahty 
Therefore the prices charged may or may not conform to load- 
factor principles or to any other principles, because the amount 
collected may be, as it is often called, a “tax” rather than a price 
The problem of adjusting rate of supply to rate of demand in this 
case IS seasonal and due not so much to the variation of demand as 
to that of supply. There is likely to be tremendous expenditure 
for storage accompanied by httle or no attempt to regulate 
demand, not even to tlie extent of preventing waste But the 
reserve supply has also largely an msuxance function And no 
adjustment of water rates should restrict the use of water for 
sanitary purposes 

The peculiarity of the relation of the water supply to demand 
will become more important as water comes to be extensively 
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impounded to be used for power In connection with long dis- 
tance transmission by electricity, such a development suggests 
hydro-electric plants on a great scale For such plants it is 
recognized that the load factor is even more important than in 
central-station service 

In telegraphic service the night-letter (off-peak) business at 
specially low rates is an interesting appheation of load-factor 
considerations. Off-peak ocean cable rates are also being tried 
These pohcies are adopted with the express purpose of lowering 
cost by improving the load factor Emphasis upon such matters, 
if not attention to them, is a matter of recent years 

The telephone has been recognized as peculiar among public 
service enterprises, because the density factor that increases the 
proportion of profits as business mcreases does not seem to operate 
here as certainly as m other cases But this is owing to the 
rather unessential circumstance that the subscriber was originally 
taken as the umt of service instead of the call The present 
tendency is towards measured in place of unlimited service, at 
least m large cities, where the rate per subscriber is in effect 
merely a guaranteed return The pressure of the daily telephone 
peak in cities is of great importance, since an overload can be 
taken care of only by developing human capacity, or by delay 
Commercial methods of depressing the peak have not been 
developed 

The relation of the load factor to the steam-railroad rate 
schedule is rather inadental than of fundamental importance 
because the density factor is here of more decisive influence than 
the other Carrying charges for fixed capital which it is desired to 
utihze more fully are still the controUmg element in the situation 
The result of both factors is differential rates, but of two different 
types In steam-railroad practice the prmcipal aim is to increase 
business and the dominant consideration is regard for what the 
traflic will or will not bear An electrical enterprise is also mter- 
ested in increasing the load but is, or should be, much more inter- 
ested in equahzmg it A railroad may double its freight without 
any appreciable addition to its investment except for rolhng 
stock, and the required mcrease for that, owing to the oppor- 
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tunities of the back haul and of partly filled cars, may be much 
less than 100 per cent An electrical company must double its 
generator capacity to provide for such additional demand, unless 
it improves its load factor Its mvestment for transmission and 
distribution is less likely to be much affected, thus resembling the 
track and roadway of a railroad 

But the load factor does somewhat affect the rate policy of 
railroads Excursion rates at particular seasons are exphcable 
by reference to it. Differences in respect of the load factor also 
are doubtless one leason foi a higher charge for passengei service 
than for non-peiishable freight The seasonal variation of the 
amount of traffic ^ is one consideration m freight classification, 
but this IS no doubt governed in the main by regard for the density 
factor The economy of fully loaded cars and of longer freight 
trains, which has been much emphasized of late, is an affair of the 
load factor The diurnal variation of one sort of passenger 
demand is important for steam roads terminating m large urban 
centers with considerable commuting population Passenger 
stations may have to be specially adapted to the volume and 
character of commuter traffic 

In street railway service there are some peculiarities from which 
the usual s-cent flat rate may distract attention The problem of 
the daily traffic peaks or “ rush hours ” is familiar ^ The over- 
loadmg of street cars to meet the peak is less restrained by physi- 

1 Cf Ripley, Railroads, Rales and Regulation, p 100, for an iDustration of the 
importance of this factor as mdicated by the vanation of gross and net revenues 
from month to month 

* It IS of interest to note that John Hopkmson — to whom more than to any 
otlier mdividual the appreciation by electncal men of the importance of the load 
factor IS due — m his pioneer discussion uses a railway illustration to make clear 
his meaning, as follows “ For example, the Metropohtan District Railway must 
be prepared to bring m its thousands of passengers to the Qty at the begmmng of 
the day and to take them back m the evenmg, and for the rest of the day it must 
be content to be comparatively idle In this case the services cannot be stored 
The hne must be of a carrying capacity equal to the greatest demand, and if this 
be great for a very short time the total return for the day must be small in com- 
panson with the expense of rendermg the service In such a case it would not be 
mappropnate to cliarge more for carrying a person m. the busy time than in the 
slack time, for it really costs more to carry him ” See his paper “ On the Cost of 
lElectnc Supply ” m Original Papers, vol I, p, 256 
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cal conditions than in the case of electrical machines While the 
careless overloadmg of a generator harms the property of the 
corporation, the rush-hour street railway overload merely causes 
discomfort to the passengers Hence the perennial plaint of the 
strap-hanger. In fact, the street railway cannot economically 
give the same grade of service at the rush-hour as at other times. 
The attempt to do so would greatly increase unit costs for such 
passengers The street railway has to do also with some specifi- 
cally electrical peak problems, but they are comparatively 
unimportant and of engineering more than of economic interest 

Investors are sometimes misled by observmg the conspicuous 
density of traffic under peak conditions into providing large 
amounts of capital with regard to such conditions rather than with 
regard to average demand The great seasonal demand for trans- 
portation from New York to Coney Island, for example, doubtless 
caused the too rapid supplying of facilities for this traffic some 
thirty years ago 

Any measure that will effect a smoothing of the transit load has 
great economic advantages Whether hours of employment of 
different sorts of labor could be adjusted with reference to this 
situation is an interesting question The facetious classification 
of morning commuter traffic as consisting successively of “ works, 
clerks, and shirks ” has an element of mterest in this connection 
The adjustment of railway rates with a view to effecting a reduc- 
tion of the peak — daily, weekly, or seasonal — would doubtless 
encounter a good deal of prejudice, though higher Sunday rates 
are not unknown 

The collection, transportation, and delivery of mail constitutes 
a service in which the load factor is of great significance Here 
the labor element is a more important consideration than the fixed 
capital directly involved But promptness of service is of first 
importance Hence the problem of the Christmas peak One 
reason for the establishment of the parcels post was doubtless the 
desire to use more fully an eiqiensive organization, but with refer- 
ence to tlie density factor rather than the load factor. Whether 
the present classification of postal rates, with distance disregarded 
except for parcel service, is economically sound is perhaps ques- 
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tionable. It is merely a historical product and not well thought 
out ^ The extension of the parcels classification to books, however, 
remedied one conspicuous anomaly 

Other Business Enterprises 

The principle once grasped, it is seen that the load factor is 
significant throughout modern mdustry, though it does not 
attract attention to itself by a peculiar system of rates or prices 
except in electrical supply 

There are some industries in which continuous operation 
throughout the 24 hours of the day and the 7 days of the week is 
practiced However, this involves the emplo3mient of two or 
three shifts or sets of laborers and mght work, both of which 
conditions count against such a contmuous use of fixed capital 
Hence where 24-hour work is the rule, some other consideration 
than economical use of capital dominates the situation It is, for 
example, only an incidental and imnor advantage of the runmng 
of blast furnaces 24 hours a day that by such contmuous use there 
is some small saving of interest cost The ordinary manufac- 
turing plant, a cotton factory, for example, resorts to night work 
only when there is pressure of unusual demand 

In the case of the ordmary factory, the problem of the full 
utilization of capital is a question of what to do in slack times, 
especially slack seasons The retention of a trained labor force 
through the dull season is often an important consideration. 
Manufacturing “ for stock ” is of course the ordinary recourse, 
but the determination of how far this process shall be carried, or 
of what selling and other devices may be adopted to prevent the 
accumulation of too large a stock, comes up, and is indeed sub- 
stantially the same old load-factor problem in its seasonal aspect 
If the product of the factory is not a standard article but is subject 
to the caprice of fashion, it does not pay to manufacture much 
ahead of actual orders Thus throughout the field of manufactur- 
ing, although contmuous utilization through the hours of the day 
is seldom to be considered, the seasonal load factor is important. 

1 The report of the Commission on Second Qass Mail Matter (transmitted to 
Congress February 22, 1912) shows this among other things. 
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It happens that New Jersey’s Bureau of Statistics of Labor 
and Industries gathers and pubhshes some statistics indicative of 
load-factor conditions m vaiious branches of manufacture The 
ratios are really capacity factors, but they illustrate the point 
under discussion In the 1910 figures, which are the ones at hand, 
the average figure for all mdustnes was 74 92 per cent and for 
twenty-five specified mdustnes 74 00 per cent ^ The minimum 
ratio was 64 42 per cent, for structural steel and iron, and the 
minfim um 88 12 per cent, for paper. These figures are doubtless 
based upon the use of the plant by a smgle set of workmen, with- 
out alternating shifts, and for the usual number of working days 
in the year, such use being rated 100 per cent 

The Massachusetts Bureau of Statistics publishes similar data 
for “ days in operation ” ® The following is quoted from the 
report for 1910 — 

In 1910, exclusive of Sundays and holidays, there were 305 working days, 
and all of the important mdustnes reported shoit time to a greater or less 
extent for the year Estabhshments m the boot and shoe industry, exclusive 
of cut stock and findings, were operated on an average of 283 days, cotton 
goods, including cotton small wares, 280 days, foundry and machine shop 
products, 296 days, leather, tanned, curried, and finished, 282 days, paper 
and wood pulp, 274 days, and woolen, worsted, and felt goods, and wool 
hats, 271 days Estabhshments manufacturmg electrical machinery, appa- 
ratus, and supplies, were operated 297 days, and jewelry establishments 
about 287 days In some of the smaller industries, such as malt hquors, 
show cases, and musical instruments and materials, not specified, we find 
practically continuous employment On the other hand, in brick and tile, a 
seasonal industry, the establishments were operated only about half time, or 
IS3 days on an average Lumber and timber products show an average of 
247 days 

Reduced to terms of per cent these figures, in order, are as fol- 
lows: 928, 918, 970, 925, 898, 889, 974, 941, 502, 81.0 
These ratios are, of course, not directly comparable with a 
central-station load factor 

It has already been intimated that these are strictly a species 
of capacity factor, rather than load-factor figures, and that the 
conception of continuous operation underlying them needs to be 

* P 31 of the annual report for 1911 The ratio is termed the “ proportion of 
business done ” 

* Twenty-fifth Annual Report SiaitsUcs of Manufactures, p xxvu 
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made explicit Doubtless a large proportion of manufacturing 
establishments have some reserve capacity to provide for future 
growth The only suggestion the figures themselves contain as 
to what allowance should be made for this is that possibly the 
largest average ratio for an mdustry would fall short of 100 per 
cent only by the average amount of the reserve in question, and 
that this reserve ratio would vary only slightly as between the 
averages of the different industries But the strict annual load 
factor would take no account of fluctuations of demand due to 
“ trade cycles ” covering several years, though this rather than 
the seasonal variation may be of most importance in causing an 
uneven and usually short load for efficient manufacturing plants 
Though not so named, the diversity factor is very commonly of 
recognized importance in ordinary business, and its importance 
presupposes the importance of the load factor One advantage of 
the department store over the specialty “ shop ” is that it can 
shift the disposition of space and clerical force according to the 
season’s needs, thus improving its annual load factor The profit- 
ableness of commercial banking is entirely dependent upon the 
diversity of the demands of depositors for funds A reserve of 
$100,000 will under most circumstances easily meet aggregate 
possible demands five times as great 
The variation of demand may be weekly, but if this is a matter 
of a Saturday afternoon and Sunday discontmuation of opera- 
tions, that is no more thought of than shutting down over night 
If the variation is the reverse of this, so that there is a marked 
Sunday peak, then the effect is likely to be noticed in a stiffening 
or increase of prices. Reasoning rather short sightedly, the pub- 
lic is likely to think that any such increase in unit pnces at the 
period of largest demand is extortionate We cannot be sure that 
under these circumstances the commeraal motive wiU not lead to 
attemptmg to make too much of the opportumty, but there is also 
the other side of the matter, namely, the question as to what can 
be done with the investment and the time of those engaged during 
the unprovided for five or six-sevenths of the week Such sixth 
or seventh-day enterprises, however, are often merely auxihary 
occupations and even the undertakings of children. The holiday 
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sale of drinks, fruit, and confections in suburban “ park ” resorts 
is the most conspicuous instance of this sort of thing But this 
graduates into restaurant and hotel-keeping for similarly variable 
weekly and seasonal demands 

Not long ago a certam London hotel advertised the quality of 
its service as being the best obtainable because its good load 
factor so reduced its average costs Whether this is as good 
advertising as it is good economics may be doubted It certainly 
is true that the price for a hotel supplying the needs of transients 
cannot be other than high according to a close comparison of the 
actual with the theoretically possible use of the investment 
Hence Swiss mountain hotels and Jersey coast lesorts, once 
thought of merely as places to go in summer, are now trying to 
develop winter tiade and thus to utilize what would otherwise be 
idle plant Some nondescript statistics that happen to be at 
hand for Swiss hotels in 1906 show monthly capacity load factors 
(beds used to beds available per night) of 76 per cent for August 
as compared with 14 per cent for December. The Adirondack 
hotels also are now seeking winter guests If we may believe the 
advertisers, “ all-the-year-round ” resorts are coming to be the 
usual kind. 

In view of the inevitably low degree of utilization possible, 
what vanity is it that makes the traveler seek luxuries in hotel 
accommodations that he cannot afford at home ? Decorations and 
appliances that will be idle 250 days in the year must require 
triple or quadruple recompense for the 100 days of use The 
American weakness for havmg “ the best of everything,” always 
traveling “ first class ” and going to the “ best hotels,” imposes a 
tax that only a very prosperous people could stand 

It is because of the load factor that one can get a better lunch at 
a restaurant which is also a saloon than at one which meets the 
demand for hght noonday meals cliiefly and foi occasional evening 
dinners or suppers, and whose plant is otherwise unutihzed for 
most of the 24 hours 

Since the variation of the seasons is the fundamental condition 
of plant growth, one would expect load factors to be especially 
important in agriculture. In this case it is the “ industrial ” 



REPORTS FOR THE CHIEF EXECUTIVE 6 1 1 

demand for uses of means of production that varies, not the 
demand of consumers for final products Fixed capital used in 
agriculture has a poor load factor because the seasons restrict the 
use of any kind of agricultural machinery to a particular portion 
of the year This holds even where one farmer does the reaping 
and binding for several neighbors Threshing and hay pressing 
are less restricted, the former lasting all the autumn, the latter 
possibly also through the winter Probably the chief reason why 
agriculture is carried on to so great an extent with poverty of 
apphances is because the load factor for capital used is so unfavor- 
able Farming cannot economically be capitahstic, in one sense 
of the word, to the same degree as the manufacture of cloth, for 
example A seeder that is passed around among neighbors and 
used by some of them at not just the right time is, even then, of 
use only durmg the good days of a single month or sis weeks in the 
year. 

In certain kinds of demand there is no recurrence of need 
Under such circumstances it is impossible to compute a load 
factor, because that supposes a period of use and a permanent 
investment But the economic mterest in this case is of the same 
nature as m the case of a recurrent peak The price paid for the 
use of a grand stand to view a parade must be very large in pro- 
portion to the investment Pageants and spectacles are similarly 
costly Hotel accommodations for large crowds at expositions 
and political conventions should not be expected “ at regular 
rates ” Monopolistic exploitation of such conjunctures, unfor- 
tunately, IS much more likely But, in the case of specially 
provided accommodations, there should be some allowance of 
extra return (in case the enteipnse is successful) on account of 
economic risk. 

The attempt to get a high price for a brief seasonal or tempo- 
rary use of capital often leads to angry protests agauist so taxing 
the peak The summer demand for extra ice and for bathing 
accommodations affords familiar examples Pubhc opimon may 
easily expect too much of dealers in hot-weather necessaries 
Holiday travel is sometimes similarly taxed In all these matters 
the responsible managers of business enterprises occasionally 
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forget that, even if the public is somewhat prejudiced — and 
dealers are not the best judges on this point — what is bad 
business policy cannot in the long run be good practical eco- 
nomics 

VI Statistical Reports or the Utah Consolidated 
Mining Comrany^ 

Bv W H Chabmon 

In the Bingham Minmg District of Utah, the ore bodies are found 
as irregular replacements in limestone 
The ores of the district contam values in copper, gold, silver, 
lead, and zinc 

At the present lime the commercial activity of the camp is 
centered on the copper-iron sulphide ores mamly, with lead-silver 
sulphides receiving second consideration 
The Highland Boy mine of the company is opened with five 
tunnels, driven into the mountam at as many levels, along the 
strike of the out-crop. These tunnels are connected by both 
vertical and mclined shafts, eqmpped with ladderways and ore 
chutes, to facihtate underground operations 
Drifts and cross-cuts are run into the ore bodies at convenient 
places from the different tuimels. The ore is broken down in the 
slopes with the aid of machine drills actuated by steam power 
The ore is then chuted down to the lowest tunnel level and loaded 
mto tramcars to be run out to the head-house in trains of ten 
cars each, where it is loaded into the buckets of an aerial train for 
transportation about two imles down the canyon to the railroad, 
to be shipped to the smelter for treatment 
The Utah Consolidated Mining Company uses the graphic 
system of recordmg data This graphic method soon mdicates 
the pomt that must be speaaUy investigated and as a consequence 
the use of graphic methods has been attended by a steady increase 
in the amount of detailed information gathered 
While the system is qmte comprehensive and takes in many 
ramifications of the work, as will be seen when the details are 

^ W H Charlton, American Mine Accounting, pp 149-167 Reprinted by per- 
mission of McGraw-Hill Book Company Illustrations of forms are omitted 
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given, still the introduction has been so timed that the men 
gradually accustomed themselves to the system and the exten- 
sions have been so logical that no trouble has arisen Besides, 
while the work as wid be seen covers much detail, the gatliering 
of the detailed information and the methods of recording it in 
tables have been so simplified that the plotting and tabulating is 
done by two men who keep up the details of the geology m the 
stopes as well as planning and lookmg after all development work 
and inspecting the prmcipal stopes each day for changes m 
geology In a mine consisting of a series of irregular ore shoots 
in a fractured and dislocated country the amount of geological 
work is necessarily quite large 

Of course this matter of keeping track of details can be carried 
to an extreme, and might possibly become more of a detriment 
than an aid, were it not that the graphic method soon indicated 
the important points to watch in each operation and what details 
may well be omitted as the system is extended 
In order to keep the graphic records it is necessary for several 
men to collect the data that is used in preparmg them To 
render this easier and to simplify the work as well as to have the 
records uniform, practically everything is recorded on printed 
forms 

Exploring. This account is intended to cover all cost including 
labor and supplies incident to exploring new ground 
Development This account is intended to cover all cost includ- 
ing labor and supplies incident to the development of known ore 
bodies 

Shafts and Tunnels This account is intended to cover all cost 
including labor and supphes in the sinkmg of new shafts and the 
driving of new drifts. 

S toping This account is intended to covei the total cost 
including labor and supplies of bieakmg ore in stopes 
Tramming This account is intended to cover aU cost including 
labor, supplies and power for tramming by hand and by power 
Hoisting. This account is intended to cover aU cost including 
labor, supplies and power to operate and mamtain both engine 
houses, hoists, pulley stands, etc, 
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Pumpmg This account is intended to cover all cost including 
labor, supphes and power to operate and maintain all pumps 
and water lines underground 

Ttmbenng. This account is intended to cover all cost of 
handling, framing and placing in the mine all timber used under- 
ground. It does not mclude the cost of the timber used 


]Mine Ledgers — Operating Accounts 


Expense Accounts 

Distnbutcd Accounts 

Closed Accounts 

Shop Accounts 

Exploring 

Boilers 

Machine Shop 

Development 

Compressor 

Blacksmith Shop 

Shafts and Tunnels 

Electnc Lights 

Carpenter Shop 

S toping 

Heating 


Trammmg 

Fuel 


Hoisting 

Explosives 


Pumpmg 

Lumber and Timber 


Timbering 

Teanung Timber j 


Cars and Tracks 

Supphes 


Operatmg Tramway 

Surface Waste 


New Tramway 

Machmery 

Laboratory and Eng. Dept 

Surface Expense 

Buildings and Fixtures 

General Expense 

General OflSce 



Cars and Tracks This account is intended to cover the cost 
and installation of new cars and permanent track, but does not 
include the cost of replacmg old cars with new ones 
Operating Tramway This account is mtended to cover all cost 
including labor and supphes of operating and maintaining the 
tramway 

New Tramway This account is intended to cover all cost 
including labor and supphes of building new tramways and 
trestles, but not repairs to old ones 
Machinery^ This account is mtended to cover all cost including 
labor and supplies to cover the purchase and installation of new 
machinery. 
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Laboratory cmd Engimervng Department This account is in- 
tended to cover all cost mcluding labor and supphes for running 
the laboratory and doing all engineering work 
Surface Expense. This account is intended to cover all cost 
including labor and supplies of odd jobs about the property that 
cannot legitimately be charged to other operating accounts 
Buildings and Fixtures This account is intended to cover all 
cost of new buildings and fixtures, but does not mclude the upkeep 
of old buildings. 

General Expense This account is intended to cover all cost of 
odd jobs underground 

Boilers This account is intended to cover the cost of operating 
and maintaining the boiler plant It is closed out each month to 
the various accounts benefited on a basis of horse power used 
Compressor This account is mtended to cover the cost of 
operating and maintaining the compressor plant It is closed out 
each month to the various accounts benefited on a basis of 
quantity of air used 

Electric Lights. This account is intended to cover the cost of 
operatmg and maintaimng the electric generating plant It is 
closed out to the various accounts benefited on a basis of current 
used 

Heating. This account is intended to cover all cost of operating 
and mamtaining the heating plant It is closed out each month 
to the various accounts benefited 
Fuel. This account is mtended to cover all cost of coal includ- 
mg freight and unloading charges It is closed out to the accounts 
benefited on a basis of tons used 
Explosives. This account is intended to cover the cost of explo- 
sives and is closed out each month on a basis of power used 
Lumber and Timber This account is intended to cover the cost 
of lumber and timber, also wedges and mine ladders used It is 
closed out each month to the various accounts benefited according 
to the cost of supphes used. 

Teaming Timber This account is intended to cover the cost of 
teaming timber to the mine shafts. Labor charges only It is 
closed out each month to the various accounts benefited on a 
basis of supplies used. 
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Supplies. This account is intended, to cover the cost of sup- 
plies used not otherwise provided for and is closed out each 
month to the various accoimts benefited according to the cost of 
supphes used 

Surface Waste This account is intended to cover all cost of 
filhng stopes from surface waste. The whole account is closed 
into Stoping. 

General Office This account is intended to cover all cost and 
expense covering the office and supermtendence 

All these accounts are further itemized; for instance, the 
Stoping account is subdivided as follows- Labor, Supplies, 3-B 
Rand parts, af mches, Rand parts, ai mches, Sullivan parts, o-D 
Rand parts, total of aU the above supphes All these are appor- 
tioned from the storehouse account. Powder inches, 30 per 
cent, i| inches, 40 per cent, and i inch, 30 per cent, fuse, caps, all 
are apportioned from the powder account Next comes lumber 
and timber, portion used in stopes Then comes the shops and 
compressor items, under which are charged the proportion from 
these accounts Timbermg and Surface Waste items cover the 
cost of putting in timbers and filling the stopes with surface 
waste, respectively, and are charged directly to stoping and are 
not distributed accounts 

The total tons mined and the total cost of stoping are figured, 
and then from these the cost per ton calculated. 

Tonnage and Labor Chart The most important graphic record 
IS the toimage and labor chart which is posted in the mam office 
where every one can see it and where it is studied by the shift 
bosses, the foremen and the other mine officials On this labor 
chart in plotting the tonnage a scale of one hundred tons to an 
inch vertically is used, while the days are plotted at intervals of an 
inch This plotting is done on ten scale paper This scale is good 
for the Highland Boy Mme, where the tonnage for a day does not 
fluctuate more than two hundred tons A curve is plotted for the 
day shift tonnage and also one for the mght shift, then the total 
tonnage for the two shifts is plotted and also the total tonnage 
sent over the tramway This tramway tonnage, as has been said 
before, is the most accurate of all toimages. The tonnage mined 
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is plotted from the estimated weight of a car of ore and the num- 
ber of cars sent out hy that shift At first there were large 
variations between the mine tonnage and the tramway tonnage 
Now the mine tonnage and the tramway tonnage are quite close 
together, rarely differing more than fifty tons in a daily output of 
eight hundred tons The fact that this report made the men load 
the cars full has more than paid for the trouble in keeping the 
reports Pay day and delays are shown by the corresponding 
sags in the tonnage lines 

Below the tonnage lines and on the same chart are plotted the 
number of machines working each day In doing this a vertical 
scale of five machines to the inch is used Curves to represent the 
total number of machines in use, the machines in ore and the 
machines on waste are plotted. Below this are plotted the labor 
figures The scale used is ten men to the mch Curves are 
plotted for the total men employed and the total men employed 
underground At the bottom is plotted the tons-per-man curve. 
These are on a scale of one-half ton to an inch vertically One 
curve shows the tons mined per man underground and another 
the tons mined per man employed about the mme both above and 
below ground A scale of one ton to an mch was tned, but this 
was found to be too small a scale to show variation sufficiently 
striking 

On this tonnage and labor chart the most important figures m 
mining are clearly shown so that every one can readily see how 
efficient the work at the mine is 

Probably there is no better way to get cheap costs than to keep 
such a labor chart It shows the eflficiency in a department which 
includes 6o per cent of the total cost of mimng There is only one 
other curve which nught well be added at square set and stull 
timbeied mines Tins is a curve showmg the number of men on 
the timber gang Probably there is no work about a mine where 
more loafing is done than on the timber gang 

Such a curve in square set mining would also show whether the 
filling was being kept up with the stoping, for when it lagged 
behind, the timberman curve would mount as bulkheads became 
necessary. 
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Other Graphic Records In a Number 376 Keuffel and E&ser 
cross-section book, graphic records of most of the principal items 
in the accounts are kept These mclude cost per ton, amount of 
the straight accounts, distributed accounts, actual total tonnage 
for each month, actual average tonnage for each day for each 
month, actual average tons mmed per day per man employed, 
the same per man underground, average number of laborers of 
each class per day for the month, the average of the total men 
employed per day for the month, the same figure for miscel- 
laneous labor and also for underground labor Other curves are 
plotted for the average number of machmes m ore, m waste, and 
the average number of all machines drilhng In order to check 
the mine assaying and sampling, curves are plotted for the assays 
and analysis of the smelter pulp, ore bin samples (grab samples 
from tram buckets), and the average of all face samples These 
generally check quite closely The sum total of the net debits 
is plotted and also curves showmg the cost per hole drilled by 
machines, cost per shift, cost per machme, holes drilled per shift, 
and other data from the monthly machine drill reports 

From these curves by comparmg them with other months the 
officials can tell at a glance how the work in different departments 
compares with the work for other months The manager can see 
at a glance exactly what part of the work needs watching and m 
case of any extraordinary figures can tell exactly where to look 
for the disconcertmg data without wading through a whole mass 
of figures and reports The graphic method of recording the 
different data mcreases the value of the cost and data keeping 
work fully twofold and probably no money spent by the company 
brings in, of course mdirectly, greater returns than that spent m 
plotting the different data 

Blashng Report At the nune special provision is made under- 
ground to safeguard the men, especially from blasting accidents 
which, after falls of groimd, are the most numerous accidents m 
metal mines This Blasting Report shows the number of missed 
holes and their position while a blue print report, on which is 
marked the places that are dangerous, owing to approachmg 
work, is also used 
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Posted throughout the mine at these places are white painted 
sign boards on which m black letters is the warning “ Dangerous 
from approaching working ” While many of the workmen are 
foreigners who cannot read Enghsh, they soon find out the mean- 
ing of these white signs Possibly a death head and crossbones 
might give a more vmd warning to any one whether he could 
lead the sign or not 

All development and exploratory work at the Highland Boy is 
contracted that can be Often by pladng the price just high 
enough so that the machine helpers will have to aid m runmng 
the cars in order that the men can make good wages, the cost of 
the work can be made considerably less than by day pay, for the 
machine helper on day pay will only tend chuck and an extra 
mucker would have to be paid 

Contract Curves In order to facilitate the settmg of contract 
prices and to aid in judging whether contract work will pay com- 
pared with day pay, these curves have been worked out These 
curves are plotted in No 376 K and E cross-section books in 
which the paper is ruled to tenths The first set that applies to 
contract work are applicable to any camp, but those that apply 
to the day-pay work of course are only applicable to camps 
where the Bingham scale of wages are paid 

On the contract labor chart the scale is $i 00 to an inch verti- 
cally, and ten feet to an inch horizontally The horizontal 
distance represents the number of feet driven in a week, while 
the vertical scale represents the amount of money each man on the 
contract is earning a day In plottmg these curves we have the 
equation that ny = mx, where y is the wage earned by each man 
a day, % is number of feet driven in a week, w is a constant, the 
price paid per foot, and n is the number of man shifts worked 
during a week This equation is of the first degree and is therefore 
represented by a straight line 

Consequently in plottmg the different lines on these diagrams 
the greatest distance that is represented is assumed to be the 
distance driven This distance and the price paid per foot are 
multiplied together and then divided by seven times the number 
of men working on the contract. This gives the wage that each 
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man would earn each day had that distance been driven Upon 
plotting this rate as an ordinate, or vertical distance, and an 
assumed distance driven a week as abscissa, or horizontal dis- 
tance, and connectmg the point thus obtained with the origin by a 
straight line, you have a curve which represents all the conditions 
when that rate per foot is paid 

This curve is useful in many ways It can be used to tell at a 
glance what the men are earning from the rate of progress that 
they are makmg Or in setting the contract it can be used to tix 
the price per foot when one decided how much the men should 
drive or raise in a week m that rock and what wage the men 
should be allowed to make a day 
The Pay-Day Curves The pay-day curves are plotted with the 
cost of labor per foot as verticals or ordinates and the distance 
driven per week as horizontals or abscissas The formula for 
these curves is XY = M, where M is the constant, representing 
the wages earned in a week by the crew m question, Y is the cost 
of labor per foot and X is the distance m feet driven per week. 
This equation is that of a parabola 
The curve is most easily plotted by means of the slide rule and 
dividing the constant sum by either the assumed distance driven 
per week, or the assumed cost of labor per foot The first is the 
better way as the quotient is the price per foot, and as a tenth- 
scale paper is used the decimals can easily be plotted 
The pay-day curves are useful m tellmg at a glance the approxi- 
mate cost of the labor per foot at the rate the drift is being driven 
a week and whether it is better to contract the drift. You can 
also tell how far a contractor would have to drive at any price per 
foot to make a day’s pay AU these curves apply to any kind of 
lineal advance, whether it is raismg, drifting or shaft sinking The 
curves are great aids and have been found very useful 
Blastmg Report At the Highland Boy mme there are two 
bosses on shift. These make out their reports together One 
of these reports is called the Blastmg Report [The headings 
are — Level, Workmg Place, Machme DriUs (Number Blast- 
ing, Time of Blastmg), Hand Work (Men Blasting, Time of 
Blasting), No Missed Holes Reported, Ready for Timber, 



REPORTS FOR THE CHIEF EXECUTIVE 


621 


Ready for Track, Is the Pipeman Needed ? Remarks ] This 
report is made out mamly to give information to the other shift 
as to the missed holes and what is required at each working place 

Shift Foreman Report The shift bosses together also make 
out the Shift Foieman’s report This leport is merely a labor 
report and is used to check the timekeeper who goes through the 
mine during the first part of each shift m order to check up the 
places where the men are working, so that he can distribute 
the labor expense propeily to the different items in the monthly 
report The labor sheet is also used m making up the labor and 
tonnage chart which is described m the fore part of this article 
These are the two pimcipal reports, but special reqmrements 
have necessitated others 

Powder Repofi The company decided to keep track of the 
powder and fuse issued to each man So powder magazmes were 
constructed in different parts of the name These are supphed 
with dynamite and capped fuse by the powder monkey, and 
they are kept locked The key is given to some one working 
in that part of the name, generally a timberman and less often 
a miner Tliis man comes to the magazme an hour before blast- 
ing time and unlocks the magazine he is appomted to care for 
Then he gives out dynamite and fuse and records the number 
of the man, the place that the man is workmg, the sticks of 
dynamite and the grade, the number of holes drilled, the number 
of tlae machine and other data on the form that is called for This 
powder report is used in several different ways It is used for 
supplying data entered m the Daily Powder Report, also for 
entering m the record of the individual machine drills, and 
lor distributmg the amount of powder used in development 
work, in exploring and in breakmg surface waste, the balance 
IS charged to stoping 

In the above all drifting, cross-cutting and raising in ore, or for 
the purpose of developing a known ore body, is charged to the 
development work, while any such work done in searching for 
unknown ore bodies is charged to exploration 

Tool Sharpening Report This report was started owing to 
the large number of dnlls and tools that were disappearing 
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This report is made out by the blacksmith foreman The black- 
smith counts the sharp steel that is sent to each openmg each 
day and reports the tools and drills that are returned from each 
opemng 

These figures are entered in a No 376 K and E. cross-section 
book having columns with similar headings to the blacksmith’s 
report printed by hand in them except that in place of the mine 
working column there is a date column These pages are ruled to 
a tenth scale and are about 6 1/2" X 8 1/ 2" in size The cross- 
sectioning aids greatly in keeping the figures in the columns 
vertical In one part of the book a summary of all the workings 
is kept, while in another part there is an individual record of each 
working place where tools are received or sent out, the same 
headings being used as in the summary These reports are 
balanced every change day and at the end of each month and the 
on-hand of all dull and sharp steel m the shop at the first of the 
month is taken In tins way an approximation is reached regard- 
mg the number of tools and diiUs lost, and also an idea of where 
the loss IS occurring From this report the superintendent 
readily learns whether the different machmes are being supplied 
with sufficient sharp steel as well as other information. 

The men on the electric locomotive report the number of cars 
delivered to the tramway bins m the book The tramway men 
keep count of the number of tram buckets sent out in another and 
sample each bucket as it is loaded, while the number of railroad 
cars and weight of ore shipped to the smelter are also reported in 
another book. From the different books the figures for these 
items are obtained for the different reports 

The foreman of the sawmiU makes a report in regard to the 
time spent in framing timbers for the different openings. The 
machine shop foreman records m a journal the number of each 
maciune received for repaus and the time that he received it He 
keeps account of the cost of repairing the drill and finally reports 
when it was sent back to the mine The machine drills, to facili- 
tate this recording, are marked with a brass tag screwed to them 
having a running number. By the number, the make and size of 
the driU is known as certain ranges of numbers are kept for each 
size and make of machine used in the mme. 
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Machine Dull Reports From this report of the machine 
shop foreman the monthly machine drill record is made out, 
using the powder reports to determine m what places the drill 
was worldng and who was runnmg the dnU From the powder 
report the number of holes drilled is also obtamed while the 
machine shop record shows when the drill was sent out and 
when taken in Of course the cost is distributed according to the 
class of work that the driU was working on, and the proper part of 
the cost of the repairs is apportioned to each account from the 
percentage of the time that the drill was used on that kind of 
work This Montlily Machine Report is kept on a form as shown 
[The headmgs are — Machme DnU (No, Name), Where 
Machme DriU Has Been Used (Level, Wor king Place, Acct), 
Drill Runners (No , Name), Work of DriU Runners (Shifts 
Used, Floles Drilled), Total Shifts Used, Total Holes Drilled, 
Holes per Shift, Date Sent from Machme Shop, Date Returned 
to Machine Shop, No of Days m Mme, Date Repaired, Sup- 
plies Used (Material, Cost), Hours Labor (Hours, cost), Date 
Returned to Mine, Distrib Cost of Repairs, Total Cost of Re- 
pairs, Cost per Shift, Cost per Day, Cost per Hole Drilled ] 
By indexing the numbers of the men working on the differ- 
ent machines a record is kept of the work done by each drUl 
runner 

Sampling Records At the Highland Boy nune the ore varies m 
value greatly within short distances, and from its appearance 
nothmg can be told about what the ore wiU assay On that 
account the ore has to be sampled closely, in fact every set of ore 
mmed is sampled To do this a sampler is employed on each 
shift These samples are given a running number and a tag is 
naUed to the cap nearest the sample This tag is punched out of 
Unen mapping cloth and is marked with water-proof ink This 
has been found to be the best way to mark the position of the 
samples, although several other methods were used Besides the 
r unning number placed on the sample bag a paper tag contain- 
mg the position of the set sampled with respect to the zero set, 
which is carried up from floor to floor, through the stope, is also 
put in. 
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The samplers record on a floor map the position of the different 
samples On the assay map the final record is made 

The assay results are also written in the shift bosses’ and the 
foreman’s pocket notebooks, together with the running number of 
the sample They use the tag to find the position of the sample 
The assay results are also recorded on large floor maps, and the 
date of the samplmg is also written in each set These floor maps 
are kept on loose leaf pages 36 in X 23 m. The title consists of 
“ Utah Consohdated Mme Assay Map ” with headings to desig- 
nate the Level, Floor, Room, and the Ore body On the inside 
end is a 4-in margm carrymg the perforations for binding, while 
at the outer edge is a 2-m. margin This leaves a space 29 3/4 
X 19 3/4 available for the floor map This is divided into 
squares 2 1/2 in. on the side and each of these squares is sub- 
divided into 25 squares so that each set is represented by an 
area 1/2 in square The assays from the drifts, cross-cuts, and 
raises, wliich are sampled after each round is blasted, are recorded 
on assay cards 

Only the average of the assays for the week are recorded on 
these cards, but the individual assays can be obtained from the 
assayer’s book 

On the assay plan map only the percentage of copper is re- 
corded as the gold and silver contents bear a fairly constant rela- 
tion to the copper m the ore After passing through a lean place 
m the stope, often rich ore is again struck In fact many new 
ore bodies have been found by driftmg into old stopes and explor- 
mg areas marked mmerahzed upon the old geological maps and 
the assay plans This map shows the value of the geological 
mapping and of the keeping of assay plan maps of each floor In 
case that caving were attempted all the advantages of this work 
would be lost, smce at this mine, owing to the fact that all the 
hmestone carries some sihca, the silica contents of the ore would 
be so increased that much, if not aU, the gain in cheapened stoping 
costs would be eaten up by the higher smeltmg charge 

As has been mtimated, geological maps are also kept show- 
ing the geological conditions m the stopes, drifts, and raises, the 
dip and strike of the faults, the position of the different contacts 
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between quartzite and limestone and of the different mon- 
zonite dikes are indicated, espeaaUy such areas as show signs of 
imneralization 

The Dnllmg Report Often it is desirable to know what is 
the assay of the ore being mined so as to regulate the grade of 01 e 
shipped in order to take the best advantage of the smeltmg 
contract To do this the form of report called Dnllmg Report 
is used [The general headmgs are — Level, Workmg Place, 
Big Machines, Small Machmes, Single Jackets For each class 
of machines there are the foUowmg sub-headmgs — Place 
Drilling, Est Tons, % Cu , Tons Cu ] 

The place where the drill is workmg is determmed from the 
sampler’s report, wliile the assay of the ore in which the drill is 
working is determined from the assayer’s book, or else from the 
assay plan map The amount of ore broken is determined by 
estimation For large machmes m stopes forty tons per day are 
used, for small machines thirty tons per day, and for hand drilling 
the amount of ore trammed from each opemng By these approxi- 
mations the grade of ore bemg mined is determined and adjusted 
Experience has shown that this method is accurate and gives a 
mixture assaying within a few tenths of a per cent of the grade 
calculated These are all the primary reports, from them other 
reports are made up 

Daily Labor Report The Daily Labor Report is made out by 
the timekeeper This report is used in plotting the Labor Chart 
already mentioned 

The first column is for the date, then comes labor grouped under 
the general headmgs. Day Shift, Afternoon Shift, Night Shift and 
Total Labor The sub-headings under the first three are Shift 
Boss, Mme Foreman, Timberman, I2 75 Mmers, Muckers, $2 00 
Miners, Machiners, Machine Helpers, Timbermen Helpers, Total 
Number of Men, Tons of Ore Mined, Tons of Ore Mined per 
Man per Shift [These daily reports are posted to a monthly 
report ] 

Daily Machine Report From the different mine reports a 
number of daily reports are made out The Daily Machine 
Report is kept on blue print paper printed from cross-section 
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tracing cloth so as to give guide hnes for the different figures, 
as this faahtates the averagmg which is done once a week and 
at the end of each month The wntmg on the blue print is done 
with caustic soda which gives a white Ime 

Daily General Mine Report and Daily Labor and Machine Report. 
The other daily reports -are kept m No 376 K. and E cross- 
section books Each of the two general mine reports takes two of 
the opposite pages, while in the back of the book is a summary of 
the different items for each month of the year The headings 
of these two tables are given in the following paragraph These 
daily reports are totaled and averaged each week and at the end 
of each month. 

In the General Mine Report, the number of cars shipped is 
obtamed from the car book The tons shipped are calculated 
from them by using the average weight of a car load of ore as 
determined dunng several months The total number of men 
underground and also the total employed are obtained from 
the Labor Sheet In calculating the tonnage per man the esti- 
mated tramway toimages are used as these are the most accurate 
figures obtamable at the mine smce the average weight of a 
bucket of ore as determined during several months is used The 
underground labor is estimated from the Labor Sheet The ore 
sent over the tramway is estimated in the manner already indi- 
cated, while the analysis of the ore is that of the grab sample 
taken from the different buckets at the tramway loading station 
The last column [Estimated Tonnage for Month on Basis of 
Tons Shipped to Date] is calculated from the total tons shipped 
smce the first of the month, this column is important as indicat- 
ing whether or not sufficient ore is bemg named 

In the second report, called Daily Labor and Machine Report, 
the miscellaneous labor items are obtamed from the labor sheet, 
the data on the machine drills is obtained from the sampler’s 
reports, the weekly advance from the weekly reports of explora- 
tion and development, the mine assays from the preceding daily 
report, and the smelting assays from the smelting reports. 

Monthly Summaries In the back of the daily report book, the 
summary for each year takes up two pages. The months are the 
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headings for the vertical columns, while the side headings are as 
follows Number of Railroad Cars Shipped, Number of Buckets 
sent over the Tramway, Estimated Tonnage from Railioad Cars, 
The Same from Tramway Buckets, Actual Number of Tons 
Shipped, Per cent Copper m Ore from Bins, Same from Mine 
Samples, Same from Smelter Pulp, Per cent Iron from Ore in Ore 
Bins, Same from Smelter Pulp, Per cent Sihca from Ore in Bins, 
Same from Smelter Pulp, Ounces Gold m Ore from Bins, Same 
from Mme Samples, Same from Smelter Pulp, Ounces Silver in 
Ore from Ore Bms, Same from Mme Samples, Same from Smelter 
Pulp, Per cent Lime in Smelter Pulp, Per cent Magnesium m 
Smelter Pulp, Per cent Lead m Smelter Pulp, Per cent Moisture 
in Smelter Pulp, Total Miscellaneous Labor, Average of Same per 
Day, Total Underground Labor, Average of Same per Day, Total 
Men Employed, Average of Same per Day, Tons per Man Under- 
ground (buckets). Tons per Man Undergroimd, Actual, Tons per 
Man Employed (buckets). Tons per Man Employed, Actual, 
Average Number of Machines on Waste per Day, Average Num- 
ber of Machines on Ore per Day, Average Total Number of 
Machmes Running per Day, Advance in Drifts, Raises, etc , 
Average Tons per Day from Buckets, Same from Railroad Cars, 
Same from Actual Weight. 

VII Railway Accounts and Statistics ^ 

By A J County 

Railroad management, whether m the transportation, traffic, 
engineering, finance or accounting departments, is a profession, 
and the larger and well-established railways begm each year, not 
only with a record of what has been accomphshed m the past year, 
but with an estimate for the current year made after consultation 
with the officers in charge of the various departments, covermg, 
first, the revenues, second, a program of maintenance and 
replacement expenditures to be paid out of current revenues, 
includmg therein proper depreciation charges unless sufficient 

1 Bullehn of the International Railway Congress Association (English Edition), 
June, 1910, pp. 3014-3024 Reprinted by permission of the author 
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replacements are currently made to make good the annual de- 
preciation, third, an approximate estimate of other operating 
expenses, fourth, an estimate of what should be spent out of 
current revenues for betterments of and additions to the railway 
and its equipment, and fifth, a list of expenditures for new rail- 
way construction equipment and real estate, chargeable to capital 
account Between such capital expenditures, and the mainte- 
nance and replacement items charged m operating expenses, are 
the expenditures above mentioned m “ fourth ” for betterments 
and improvements, which run concurrently in making renewals 
and which it has been the practice of conservatively-managed 
A m erican roads to provide out of the surplus income remaining 
after the payment of the operating expenses, taxes, interest on 
funded debt, rentals, and other obhgatory charges 
Such betterments and improvements, provided out of surplus 
income, may include such items as the ehmination of grade or 
level crossings, improvements m the grades and alignment of the 
railway and m the yards and terminal facilities and equipment, 
improvements in the design and character of stations, bridges and 
other structures, when they are betterments which add nothmg to 
the otigmal plant other than the improvement which progress 
substitutes for the existing plant, or are necessary to keep the rail- 
way and eqmpment up to the standard fixed by the requirements 
of its business These should be capitalizable because they do not 
substantially increase the revenues, materially reduce expenses, 
or add an important element of value to the property as a whole 
This policy has been pursued for so many years that very few of 
the standard American railways could now be reproduced foi the 
par value of then outstanding stocks and bonds, and it has been 
the chief means whereby the bonus stockissued used for promotion 
rewards m their early history (known as watered stock) have been 
corrected and the integnty of the capital account restored and 
preserved It would be a matter of deep regret if this conserva- 
tive policy should be disrupted and such expenditures be forced 
into and retained m capital account by Governmental order 
As the year proceeds, the estimates above referred to are care- 
fully supervised, and additions made to the construction list as 
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the exigencies of present and future traffic demand of expendi- 
tures for branch and relief lines, extensions of termmals, yards, 
tracks, equipment, etc , upon the recommendation of the respon- 
sible officer m charge of that branch of the service, and appro- 
priations are voted therefor by the Board of Directors, or other 
proper committee or executive officer 

With the question of expenditures for new railway lines, facili- 
ties, and rolling stock definitely and prudently decided, taking 
into consideration not only present but future requirements, for a 
railroad is a permanent institution, to produce and sell a product 
called “ transportation,” the duty of efficient management is first 
devoted to the quantity of traffic, its movement and the revenues 
therefrom, and the cost of its conduct — its operating expenses 

It is the duty of the compiler of statistics to separate the dif- 
ferent classes of traffic carried and ascertam, as far as it is possible 
to do so, whether the service is rendered at a profit or a loss The 
railroads are, of course, obliged to continue various tram service, 
especially for passenger traffic, and also to carry many items of 
freight traffic, which on the face of the returns cannot earn 
enough to pay either their share of the maintenance and operatmg 
expenses and other obhgatory charges, or their part of the divi- 
dend, and must look to ffie more profitable items for recompense, 
so that rates are necessarily made on the value of the service 
rendered and the risk assumed, and not on the cost of trans- 
porting each commodity and the classes of passenger traffic The 
railways have separated cost to the extent of over two-thirds of 
their total expenditures between the passenger and freight traffic, 
respectively, but one-third of the cost, made up of items like 
mamtenance of way, is common to both passenger and freight 
traffic, and also the taxes, interest on the investment, etc These 
common costs have been divided largely on the basis of tram 
mileage, as being the most convement and, weighing all past and 
present practical conditions, is perhaps the most acceptable 
method, although locomotive and car mileage are used by some 
roads 

The end of this cost accountmg will not be reached until the 
return and cost of every service rendered for both passenger and 



BUSINESS STATISTICS 


630 

freight traffic is resolved into units of lading and distance, reflect- 
ing the use that has been made of the equipment, and the service 
rendered on each of the larger divisions or sections of the railway, 
and comparisons made with previous years The railways no 
longer consist of short Imes of smgle track, which in the earlier 
days could be supervised by a single officer and a small staff, but 
of large systems with great stretches of four-track lines These 
require for then operation an extensive and trained orgamzation, 
and the advancement of the art has been so great, due to the 
provision of adequate facflities and equipment, traffic density, 
rate changes, and increased taxes, wages and prices of all kinds, 
that each branch of the raflroad busmess is becoming specialized 
and the question of costs and net results is reaching the stage of a 
highly organized mdustry 

The day of general facts and individual preference in recording 
results IS past, and statistics that fuUy tell the story and will bear 
the hght of comparison must be kept to justify the efficiency of the 
operating officer, whose value is demonstrated by the facihty and 
economy with which the traffic is moved, under the particular or 
peculiar conditions applymg m the part of the railway under his 
supervision, and the operatmg plant, consisting of the road, 
stations, shops and equipment, is mamtained and operated 

Those lines with which I am most familiar operate the railway 
by separating it into divisions, each in charge of a Division 
Superintendent, havmg full authority, and responsible to a 
General Superintendent, who supervises several divisions, and 
who m turn is responsible to the General Manager and the latter 
to the executive officers There are, of course, many companies 
which pursue a different plan of orgamzation, and effect results by 
different methods and different officers from what I describe 

The three branches of the service — Maintenance of Way, 
Maintenance of Eqmpment (rolling stock), and Transportation 
(train movement) — are confided for results to a Division Super- 
mtendent having anywhere from 150 to 250 miles of main railway 
mileage, with branches, or a total track mileage, exclusive of 
sidings, of from 500 to 750 miles, depending on the traffic density 
and the district served. Having the largest share of the operatmg 



REPORTS FOR THE CHIEF EXECUTIVE 63 I 

expenses, the operating branch of the service is at all times subject 
to the greatest cross fire 

This quickened responsibility led to a demand that operating 
statistics and costs, which formerly were compiled in copperplate 
fashion after the close of the month, should be promptly furnished 
so that defects could be remedied, for the results of tram, car and 
tonnage movement and costs must reach the man m charge 
promptly after the train movement occurs, otherwise a railroad 
in operation may soon deplete its revenues by the heavy expend- 
itures for labor and materials, for unremunerative train and car 
mileage, and unless the cause is very marked, and the mquiry 
promptly follows the cause, the management can obtain only a 
general explanation for bad operating results instead of the con- 
servation of Its funds. Taking the experience in 1907 as an illus- 
tration, when conditions changed from high water mark of traffic 
in the beginning of the year to a business depression in the latter 
part of the year, the operating officer could not immediately 
decide exactly where and what eiqienses should be immediately 
reduced without facts promptly furnished to supplement his 
judgment It therefore became a matter for decision as to what 
statistics were required to give a division officer adequate and 
prompt control of the situation and to have his expenses well in 
control 

The maintenance of way and structures and maintenance of 
equipment expenses, amounting to 42 per cent of the total 
expenses, are governed, first, by the definite program allow- 
ances made at the beginmng of the year, and these or the other 
program allowances mentioned are not exceeded except for 
special purposes approved by the chief executive officer m 
charge of operations, and, if of suffiaent importance and not the 
ordinary and necessary expenses for upkeep, require approval 
by the President and the Board These program estimates are 
based on and compared with similar expenses and costs of pre- 
vious years on various bases, so that any unusual features 
of increase or decrease must be fuUy explained before being 
authorized. The changes m division superintendents or other 
officers on a large and active railroad give a fresh view of this 



BUSINESS STATISTICS 


632 

question at least every few years The division or other 'officer 
must make his program estimates based on personal knowledge 
and on the information given him by his staff, composed of men 
trained in each branch of the service, and they are subsequently 
subjected to the scrutiny of the General Superintendent, and, in 
the case of maintenance of eqmpment expenses, to that of the 
respective superintendents of motive power, the general super- 
intendent of motive power, or other proper officer in charge of 
motive power, and in the case of mamtenance of way and 
structures expenses, to the Chief Engineer of Maintenance of 
Way, and finally all such reports are scrutinized by the General 
Manager It is clear that after so many trained men have given 
their experience, it is difficult to go far astray in a proper annual 
expenditure, especially as after its authorization its outgo is 
carefuUy guarded, and is subject to the orders of the division 
officer or his responsible assistants m charge of railway and struc- 
tures and in charge of the eqmpment handled in the shops 
There is also included as part of the maintenance and operating 
expenditures a charge to provide for the replacement of the 
equipment 

So far as expenses for maintenance of tracks, bridges, stations 
and structures, and maintenance of equipment are concerned, 
which amount to about 42 per cent of the total operating expenses, 
they necessarily are related to the extent of the train service, yet 
if busmess decreases and does not justify it, a very large part can 
be deferred, provided the railway and equipment has been hereto- 
fore mamtamed m good working condition and repair 

Little credit has therefore m the past been given for reduemg 
mamtenance of way or eqmpment expenses because it has been 
the favorite method of “ skimping the property,” whereas re- 
duction in transportation (train movement) expenses is regarded 
as an indication of efficient management, but now that all ex- 
penses are shown in detail m the railway reports and comparison 
with the previous year, one is enabled to locate the items in 
which the saving has been effected and prove to a certainty that 
such has been the case, so that the old time charge of “ skimp- 
ing the property ” by neglecting or deferring maintenance or 
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other expenses can no longer be made unless proven by actual 
results 

In transportation expenses, which amount to 51 per cent of 
the total operating expenses and are so largely dependent upon 
the tram movement, costs of labor and supphes, and traffic 
density, it is more difficult to effect economies without the closest 
supervision In this branch of the service, it is very clear that 
results must promptly be m the hands of the Superintendent, or 
labor costs, improper train loading, slow movement, and excessive 
mileage will seriously interfere with the results All of this means 
close watching and the necessity of quickly obtaining umt figures 
as a warning and comparison 

Smce two-thirds of the revenue of the American railways 
arises from freight traffic, it is not surprising to find that so much 
attention is directed to operations m that service The proper 
officers, with their staff officers and others concerned, have con- 
stantly before them telegraphic reports of yard and road con- 
ditions, also reports for slow freight trains, showing the number 
of trams, number of cars, gross ladmg of each car, tram mile- 
age, runnmg times between termmals, average speed, gross ton 
mileage, i. e., weight of car plus lading, and also the potential ton 
mileage, which in effect is the maxim u m which the engine could 
have hauled under ideal conditions This is given for comparison 
with actual gross ton mileage as regards effiaency As there are 
many fast freight trains containing ladmg of a perishable nature 
which must he run at a fast speed, mdependent of ladmg and other 
conditions, he also has a statement of the gross ton miles of all 
freight trains and the car mileage, loaded and empty, and the 
total, and percentage of loaded and empty cars 

The greatest attention is paid to the ladmg of the trains so 
that economical movement may be made and payment of over- 
time and other expenses avoided The daily report of the move- 
ment of loaded and empty cars past junction or other strategic 
points, where trains mass m reachmg a terminal, showing com- 
parisons with similar previous periods, gives one of the first clues 
to the business of the day and is about the quickest statistic 
telegraphed; then comes the weekly return of revenues, divided 
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between freight, passenger, mail and express traffic, the freight 
often being divided between general merchandise and mineral 
traffic, and for many roads this weekly information, although 
approximate, is published in the newspapers Passenger-train 
lading and results are closely watched, and the Superintendent 
keeps in close touch with their movement and car mileage 
Further, for passenger trains, it is the custom with many roads 
to take the earnings of each train as often during the month as 
necessary to insure rehable results and use them in reachmg con- 
clusions as to whether trams should be removed or the service 
supplemented. A statement is furmshed monthly of tonnage of 
principal commodities moved on the divisions The monthly 
mcome account of revenues and expenses for each company and 
each division, and summarized for the company as a whole, and 
with the necessary addition of other income and the deduction 
of fixed charges and other obhgatory payments, gives the first 
idea of total net income compaied with the same month and with 
a similar period of the previous year Statistics of cars, tons and 
passengers moved from the principal stations, statistics of ton- 
nage and passenger mileage, includmg the average rates, costs 
and profi.t or loss per mile from each ton and passenger, and the 
earmngs, expenses and net revenue or loss per tram mile All of 
these statements are made up by divisions and comparisons and 
explanations required of the vanous increases or decreases. 

This information at the close of each month in the hands of 
each operating official resolves itseh down to the following facts 
compared with the same month m the previous years Number 
of locomotives in service of various kinds and the percentage in 
good condition, locomotive mileage of all kinds, average loco- 
motive mileage m the various branches of service, average mileage 
between shoppings for repairs durmg the month and the two 
months preceding, passenger car mileage, average number of 
cars per passenger train, passenger train detentions due to loco- 
motive failures or car failures, freight car imleage, east, west, 
north and south, loaded and empty, and the percentage of both, 
average number of cars per freight train, total gross ton mileage, 
average gross ton per freight train and per freight car, ton 
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mileage, average speed, percentage of passengers and freight 
trains on time 

The above statement does not require the compilation of 
operating costs, but closely foUowmg it is required a statement 
of operating costs, worked out upon the following basis — 

Coal consumption, consumption of waste and lubricating 
material, cost of certain passenger (based on 1,000 passenger car 
miles) and freight (based on 1,000,000 gross ton miles) expenses, 
including coal for locomotives, wages of enginemen, firemen and 
trainmen, and supphes furnished trainmen Cost of certain yard 
expenses (based on each 1,000 cars dispatched from the yard), 
including yard locomotives, wages of enginemen, firemen, con- 
ductors and brakemen, supphes (except for enginemen and fire- 
men), yard masters and their clerks, yard-switchmg and signal 
tenders Cost of locomotive supplies furnished enginemen and 
firemen per locomotive in service, engine-house expenses per 
locomotive handled , locomotive repairs per 100 locomotive miles 
General movement expenses per 100 locomotive miles, covering 
lubrication, water, fuel, and other supplies for road locomotives, 
repairs, renewals and depreciation of road locomotives, engine- 
house expenses for road locomotives, road engmemen and 
trainmen, train supplies and expenses. 

As this information covers matters controlled largely by the 
several division superintendents and their staff officers, and is 
compiled in the early part of the month following that in which 
the expense was incurred, with the approximate expenditures for 
labor and material, the remedy is largely first in their own hands, 
but does not remain there, for the higher operatmg officers are 
subsequently furnished with the same information arranged to 
suit their purposes, and explanations as to good or bad results are 
demanded The management further exercises its influence on 
expenditures dependent on many other conditions, such as the 
present or anticipated financial and industrial conditions The 
results of each month’s workings of the respective divisions, 
including all charges whether entirely under the Superiiltend- 
ent’s control or not, are sent to the Supenntendent and other 
proper officers of the operatmg and traffic departments to arouse 



BUSINESS STATISTICS 


636 

their responsibility and encourage their efforts to obtain more 
business, or greater promptness and economy in the movement 
of the business on the hne, and to earn their proper proportion 
of the fixed charges, dividends that should be paid, and amounts 
that should be provided for betterments out of income It is 
essential that the statistics of cost to be put in possession of a 
divisional operating ofl&cer should first be those over which he 
has control, that he may apply proper remedies for unsatis- 
factory performances brought to light by equitable comparisons, 
but such officers should not be allowed to forget that other 
charges, such as taxes and mterest, exist which are not charge- 
able to expenses and that dividends should be earned and paid 
Statements of the umt costs of handhng toimage, passengers and 
baggage at the larger stations are also prepared and sent for 
criticism to the various officers, and to ascertain why costs are 
higher or lower at one station than another On some railways, 
the chief features of expenditures are also exhibited by chart and 
diagrams so that vivid pictures as well as figures may drive home 
the facts. There are now on several of the operating staffs 
officers who are charged with the duty of supervising operating 
costs of aU kinds, including shop results, and to ascertain by per- 
sonal examination and conference why better' results cannot be 
obtamed, and create a wholesome spirit of emulation among the 
various officers and divisions to bring about these results I do 
not wish to convey the impression that all the railways m the 
country compile and use all of the foregomg facts, or that the 
American railway officer spends the most of his time sittmg at a 
desk, wearing a pair of spectacles, digesting railway statistics or 
has any greater love for them than officers in other countries, but 
m so far as they are of assistance to him, he must, and does, study 
railway statistics Constant and personal famihanty with his 
operating, division, or departmental work, with the assistance of 
a trained staff, enables him to discern promptly any danger signal 
of loss of business or excessive cost As the result of an evolution 
m a chain of progress of which he is a part, he must and does 
profit by statistics, and improves the situation by direct and 
immediate action taken on the ground as the result of his con- 
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sideration, or if he cannot do so, is in a position to report to his 
superior ofhcer reasons for such inabihty and receives the results 
of the more extended e:q)enence of the latter, who will also 
probably warn other officers 

I make no reference to the large number of reports concerning 
the daily operating routine and management because they have 
become standard, and relate to different features of the railway — 
ties, rails, its equipment, supphes, shops, signals, and interlocking, 
tests of aU kinds, or to the special studies as new problems arise 
These are aU taken foi granted as being necessary in every 
country 

The statistics and other information furnished by the officers, 
agents and employees of each division must be such so that when 
supplemented by the fixed charges and other obligatory pay- 
ments and dividends disbursed, the comptroller, auditor, or 
general accounting officer may compile therefrom the respective 
monthly and annual reports to the stockholders and to the 
National and State authorities, and must comprehend the 
statistics hereinbefore indicated 

I need not advocate the necessity or advantages of a uniform 
system of accounts or statistics, for that is behmd the railroads in 
North America, which are devoting their energies to settling the 
few remaining pomts in connection with the prescribed accounts, 
in such a way as to make the system finally effective and adapted 
to the varymg mterests of the weak as well as the strong roads, 
and to those companies which must observe special charter 
reqmrements of the States or Provinces in which they are incor- 
porated That such advancement has been made is not due 
to any ioherent virtue in American railway management, but 
rather to the necessities of development and management already 
alluded to, which were stronger than any inherent mchnations 

The experience of American railways removes all doubt as to 
the results achieved by vital statistics, in the hands of those 
directing and operating the various lines Rates have fallen, 
operating expenses, taxes and other charges increased, but the 
growth of traffic has been handled with greater economy because 
the operating and traffic officers had full statistics for their con- 
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stant reference and warning, and these statistics were available 
for use in various forms very soon after the traffic was moved or 
the expense incurred The remedies have been applied in the 
shape of larger cars, larger tram loads, and cars constructed of 
more durable materials, larger and moie scientifically designed 
freight classification-yards and facilities, and the use of a large 
part of the surplus income for improvements of the grades, 
alignments and faahties, thereby restricting capital charges and 
makmg dividends a permanent feature by deferring them until 
the condition of the railway and its equipment justified their 
payment 

In stating these facts, I do not lay claim to any superiority for 
American methods, nor am I obhvious to the progress in account- 
ing and statistics made by the railways of other countries, from 
which we may learn a great deal. 

The railroads in North America have by consolidation and 
affihdtions developed into large systems, each embracing from 
a few thousand to several thousand miles of mam running tracks, 
so that it is impossible to manage them efficiently without the 
assistance of vital and comprehensive accounts and statistics of 
the service performed, the volume and character of the business 
done, the revenues, costs, and net revenues therefrom, and com- 
parisons with other penods compiled m such a way as to aid tbe 
efficient direction and management of the property, by quicken- 
ing responsibility from the highest to the lowest, and from the 
lowest to the highest officer In America, there is less time and 
no more money to be wasted on statistics, unless useful, than in 
any other part of the world 

(a) I take the broad ground, and from the list herein stated it 
wUl be conclusive that no special statistic is believed to teU the 
whole story without others to supplement and correct it All 
statistics kept should demonstrate their utility, and if not demon- 
strated should be abandoned Scarcely any two officers derive a 
like value from a similar statistical statement because of their 
personal characteristics and service in which they received their 
training, or because the traffic or problems of their respective 
divisions differ radically, ib) No matter what statistics are pre- 
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pared, it will always require (1) personal knowledge of the road, 
its traffic, working conditions, all standards properly to interpret 
them, so that tliey wiU act as a guide, and quicken that respoii- 
sibihty which results in efficient operating lesults, and (2) men of 
ability, experience and loyalty to produce such results These 
results cannot now-a-days be achieved imtil the sense of respon- 
sibility and some sort of comparative costs and results are given 
to foremen, section men, station masters, yard masters, agents 
and tram masters, as well as officers, so as to give them facts 
covering the cost of labor and supphes involved m their own work, 
and gradually interest them towards greater efficiency by elimi- 
nating waste of materials, time, and effort This field is still a 
large and fruitful one, and the costs mvolved are too large to take 
chances on results (c) Unless statistics reach operatmg, traffic, 
and administrative officers within a relatively short time after the 
operations have taken place, their value is largely lost, and they 
then serve purposes of record only This can only be done, with- 
out duplicating working forces, by the close working of the 
operating and auditing officers (d) Each operating and traffic 
officer should have one or two recognized daily statistics, sum- 
marized by weeks and for the month, agreed upon with the 
auditing officers, depending upon the character of the division 
(i e , whether it is one fed by traffic from other divisions, or is a 
division located in strictly competitive territory where traffic 
originates, or has other special features) to keep him m touch 
with actual operating conditions upon his division affecting 
operating efficiency and costs The poorer the railway, the 
greater the necessity for knowledge of this character, and the 
greater the necessity for cooperation between operatmg traffic 
and accounting officers When weekly or monthly statistics for 
a division are furnished, a separation should be made between the 
statistics subject to the control of the operating officer from those 
over which he has no control, or only partial control, and a clear 
comparison of both sets of statistics given with a similar month 
and period in the previous year Divisional operating officers, 
through the medium of monthly divisional income and expense 
accounts, should be given the facts regarding the proportion of 
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the fixed and other obligatory charge of the company which the 
earnings of their division are enpected to meet, over and above 
the operating and mamtenance charge The latter quickens a 
responsibihty for earnmg a good margin over operating expenses, 
and broadens the view of the oflGtcer (e) A defimte classification 
must be umformly observed so that the statistics will at aU times 
convey the same meaning and insure proper comparison with the 
same items for similar previous periods of the same road or 
division with itself but not necessarily, however, with those of 
any other railroad (/) Railway revenues and expenses should be 
absolutely separated from all other operations which the com- 
pany conducts or in which it is mterested (g) In no system of 
uniform accounts should the desire for special information by 
railway or government officials lead them to make arbitrary 
decisions which strip the operatmg expenses of everything except 
bare maintenance charges, and force all above that into the 
capital accounts In the interest of the public and the railways 
the capital accounts should be limited as much as possible, and 
every encouragement given to make adequate charges to expenses, 
smee all transportation officers naturally try to keep their 
expenses down rather than up, and so prove their superior 
operatmg methods Charges m excess of ordinary maintenance 
can be so shown m the accounts that umforirdty wiU not be out- 
raged In the desire to standardize accounts, the efforts should 
be confined to prmciples and not to details of management, for 
It must be remembered that each railroad is a problem, and any 
attempt to mould all railroads to one pattern wdl eventually be 
found ill-advised on the part of the regulator, hurtful to the 
regulated, and an incubus on mdividual and corporate efficiency. 
Qi) While the American accounting and statistical system is not 
absolutely perfect, I do not know that it is excelled anywhere It 
has proved its benefit to the railroads, and enables investments in 
railroad securities to be made on a clear knowledge of the physi- 
cal and financial conditions of the compames 
The railways and their transportation services are deemed to be 
of a pubhc nature, because the State confers upon them the power 
to condemn and appropriate land for their purppses subject to 
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the payment of the proper value therefor, and because of the 
dependence of the community upon the transportation service 
So far as the right of eminent domain is concerned, the railways 
avail themselves of it only as a last resort, after exhausting 
private negotiations, because of the excessive prices awarded by 
court juries or commissioners compared with the actual value of 
the land Although the railways are privately owned, they are 
nevertheless granted this right because the use of the land is for 
the pubhc benefit The real reasons why the railways are a public 
benefit are because (i) they enrich the landowner from whom the 
right of way must be purchased, (2) they create wealth for the 
State, mumcipaHties, and country through which the lines are 
constructed, by furmshing the means for the development of 
natural resources, manufactures, and other commodities, quickly 
and cheaply bringing them to the proper market, (3) they increase 
the revenues of the commumty by hberal pajments of taxes, 
(4) they constantly enlarge and improve their facilities, (5) they 
precede instead of follow the settler, thereby stimulating popula- 
tion and greatly extending and serving the wants of the com- 
munity as well as adding to the ability by which such wants or 
luxuries are supplied and satisfied, (6) they furnish a reliable 
avenue for investments of home and foreign money and steady 
employment for large bodies of aU grades of laborers, artisans, 
clerks and professional men, (7) and they open a large and con- 
stant market for all kinds of materials and supplies consumed over 
an extensive area 

Their permanence insures prosperity to the community and 
while other industries may come and go with only a temporary 
or partial effect, all suffer when the transportation service ceases 
or becomes insufficient 

It would be idle to deny that we are living in a new era of 
progress, in which the standards of living and practice have 
been materially improved, and railways and other transportation 
agencies have played no small part m dissemmating these higher 
standards of hvmg and mteUigence throughout the world They 
minister to the supply and demand of the whole world, break 
down the barriers of racial prejudice and provinciahsm, especially 
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the railways in a country of extensive natural resources and 
population like North America, and nothing can permanently 
affect the existence of the railways, the service they render, or the 
charges for such service, that is not communicated to those 
countries who look to it as the sources for agricultural, mineral, 
forestry and manufacturmg products and to their citizens who 
have invested their capital therem 
These factors have created a demand in all countries for the 
standardization of railways as well as inquiries regardmg their 
operating and financial results, and for the use of standard umts 
by which these results may be conveyed in unmistakable form 
and substance Uniformity of accoimting and statistics will 
never admit of an actual and final comparison of one railway with 
another without a full knowledge of all the facts and conditions, 
nor will average statistics ever form a rehable rate-making basis, 
although in the days of keen competition these figures were a 
guide to that end and when uniformly kept for a series of years 
are a great advantage It would nevertheless be a distinct gain 
to the railway profession, to those whose moneys are invested 
therem, and to the governments from which railway powers are 
derived, if this responsibility were so appreciated that a uniform 
system of railway reports and particularly a umform system of 
operating statistics, so far as the same can be made uniform, were 
to be adopted by the International Railway Congress. 

Vin Railroad Statistics ^ 

By A A Goodchud 

Statistics have been defined as “ the disciplining of a property ” 
They may be said generally to group themselves into two classes 
In the first class are those which show results of operation, such 
as the more general statements foimd in annual reports, in the 
second class, such statistics as are devised for the purpose of 
checking details of operation with a view to improving results It 
would be impossible in this paper to discuss all phases of railroad 

* Railroad Gazelle, vol 40, No 3, pp 65-68 Repnnted by permission of 
Raililiay Age Gazelle Illustrations of forms are omitted 
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statistics The field is too large We must pass over such inci- 
dentals to a large railroad as the newsboys, sleepmg and dining 
cars, telegraphs, hotels, dining rooms and steamships, which 
must all be scrutinized and analyzed m order to satisfy the man- 
agement that these various branches of the service arc being 
operated satisfactorily Every station on the hne must have its 
records laid bare and every phrase of revenue must be looked 
after. Do receipts per passenger or per ton of freight keep up ? 
What are the causes for the upward or downward tendency in the 
ton-mile or passenger-mile rate ? What is the average journey 
per passenger or average haul of merchandise ? Are too many 
cars or trains being run for the amount of business being done ? 
Are the freight cars properly loaded ? Is there cross-hauling of 
empty cars ? What is the percentage of empty to loaded cars ? 
These and many other similar questions are the stuff of which 
statisticians’ dreams, and some railroad of&cials’ nightmares, are 
made, questions winch require an answer, not only for the entire 
road, or for a superintendent’s division, but for a supermtendent’s 
district or an operating section of that district 
From 60 to 70 per cent of the entire operating expenses of a 
railroad are made up from payrolls, and the importance of closely 
watching the returns pertaining to these payrolls, whether the 
outlay is incurred in the direct production of revenue, or for the 
purpose of keepmg rolling stock and roadbed in proper condition, 
cannot be overestimated The large items of payroll expense are, 
of course, trainmen, enginemen and station agents Trainmen 
and engmemcn are well taken care of by comparison with train 
or engine mileage, and station agents by comparison with the 
amount of business done at the individual station The staff 
necessary for the upkeep of roadbed, buildings and bridges is 
largely fixed by the management, and the necessary authority or 
appropriation granted for any work of a special nature as distmct 
from the general working expense Roundhouse expenses can 
conveniently be set off agamst the number of engines dispatched 
and boilers washed, while the wages paid for maintenance of 
equipment may for general purposes be compared with the 
mileage made by cars or locomotives. This latter expense, how- 
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ever, should be considered for a series of months, rather than for 
any particular month, because cars and locomotives are, as far as 
possible, repaired when least required for business on the road 
Provided a railroad keeps a separate record of its running repairs 
as distinct from its heavy or shop repairs — a practice in every 
way desirable — the running repairs can safely be criticized each 
month, by comparing the outlay with the work performed In 
this connection, it would be well if the master mechamcs at their 
next annual convention should place on record their views as to 
what properly constitutes a charge for running repairs for both 
locomotives and cars The various roads would then have a fan- 
figure by which to compare themselves with each other, pro-vid- 
ing, of course, that the basis for arriving at the work performed 
was uniform With locomotives it should not be a difficult matter 
to arrive at a standard basis If a rumung repair was understood 
to include all repairs costing $100 or less for labor, and the 100 per 
cent capacity-mileage, hereafter referred to, was recognized as the 
standard umt, a good basis of comparison would at once exist, 
namely, cost of runmng, and by deduction, other repairs per 100 
per cent capacity-mile With cars, the problem differs somewhat, 
but there does not appear to be any insuperable difficulty in 
handhng them on a similar basis, by defimng a running repair, 
and also fixing upon a unit of capacity similar to the 100 per cent 
locomotive-capacity Of course, the large number of cars m use 
complicates matters somewhat, and the suggestion is put forward 
with a view of getting this question discussed 
Such statistics as are necessary for the purposes above outlined 
are more or less of a general nature, and their value to the man- 
agement of a road is much or httle, just so far as the detailed 
analysis of the various comparisons is comprehensive, and no 
farther Considerable time of officials and their staffs is fre- 
quently lost in replying to critiasms based on such general 
statistics, due to the immature condition or lack of detailback of 
them Instances are not rare where an official has been roughly 
handled by the management for an apparently poor record, for 
which, upon investigation and more complete analysis of the 
situation, he has been completely exonerated This, after labor- 
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ing under a stigma extending anywhere from a week to two or 
three months, ahnost insensibly tends to harden that official’s 
mind against such general statistics, whereas with proper data 
available in the first place, the loss of time and annoyance would 
have been avoided. 

When one speaks of statistics, the inference is ahnost natuial 
that tram and locomotive performance are specially imphed, and 
while each of the matters aheady touched upon affords a large 
field for discussion, the fact is that of aU branches of statistics 
that relating to train and locomotive movement is the most 
important The revenue derived from freight traffic usually 
represents about 70 per cent of the entire revenue of an American 
railroad, and while the expenses incidental thereto do not form 
such a large percentage of the total operating expenses, the pro- 
portion IS sufficiently large to demand the closest possible analysis 
Passenger business is to some extent the creature of circum- 
stances, it IS also in part governed by local conditions or con- 
siderations, and whether a train pays or not, it sometimes happens 
that legislative requirements, or the irresistible demands of an 
enlightened public, compel a company to furmsh service not 
warranted by the financial returns Competition also sometimes 
has here an important bearing Owing to these special conditions 
statistics relating to passenger-train performance have not the 
same disciplinary value as have those relating to freight traffic, 
but while these conditions exist there are certain features of 
passenger-tram work which cannot be overlooked, such as com- 
parative fuel performance and repairs, and subsequent reference 
to these branches of statistical information for the freight train 
service may be applied to that of passenger trains also. 

Until withm a comparatively recent period it was considered 
sufficient to know only the distance traveled, as shown by train 
and locomotive mileage, to criticize confidently a superintendent 
on his train performance, or a master mechanic on his locomotive 
performance Train mileage at first glance looks innocent enough, 
but has proved misleadmg It does not take mto account the 
number of cars in a tram, and it ignores the fact that perhaps two 
or three engmes were used to haul the tram, one possibly capable 
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of hauling 3,000 tons, while another could handle only 1,200 tons 
More than this, statistics based on tram mileage fail to furnish 
any information as to the financial benefits obtained by outlays 
of capital for the reduction of grades and curves, or to supply any 
basis for arriving at the saving in cost of transportation effected 
by the mtroduction of larger-capacity locomotives and cars 
Locomotive mileage, as a basis of criticism of locomotive per- 
formance, has also signally failed, for similar reasons With the 
large investments of capital made durmg recent years for the 
purchase of large-capacity locomotives and cars, it was but natural 
tliat the cost per tram or locomotive mile should show consider- 
able increase for fuel and repairs, and it was necessary for a new 
unit to be introduced which would contain at least the elements of 
weight and distance, and so we have what is called the “ ton- 
mile ” unit This unit, when used m conjunction with train or 
locomotive mileage, has now become the principal basis of analysis 
in the railroads on this contment, and by its use it becomes pos- 
sible to arrive at the results obtained from capital investments for 
the betterment of the line, and to obtam a fair index of operating 
efficiency on individual sections of a road 
The need for a umt which shoidd combme the features of loco- 
motive-capacity, tonnage hauled and distance traveled, became 
evident as soon as modern large locomotives began to be used, for 
it was found that the superintendent who happened to have the 
larger power on his division could do all the shouting when it 
came to a question of the size of tram, or of tons hauled per train 
mile, and while it was a simple matter for the statistiaan to 
explain that Mr. Jones ought to make a better showing than Mr 
Brown, because he had larger engines to work with, it was not 
considered good statistics to stop there, for there was a possibility 
that Mr Brown was really domg better work than Mr Jones, 
considermg the power at his disposal Such a unit was designed 
and put into use on the Canadian Pacific by the writer, nearly 
three years ago, and was called the 100 per cent capacity unit. 
It was decided that the only fair way to deal with the question 
was to bring all available power to the 100 per cent basis which 
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represents 20,000 pounds pull on drawbar, show the quantity of 
power each superintendent had to dispose of, and set off against 
that quantity the actual work performed Incidentally it might 
be said that this unit has proved a valuable one for purposes of 
comparison in connection with ‘locomotive repairs Another 
question stiU arises “ What percentage does your actual freight 
ton-mileage bear to the potential freight ton-mileage ? ” In 
other words, if a 150 per cent engme is capable of hauhng 2,000 
tons over a given section of the road, 100 miles long, at an average 
speed of 12 miles per hour, it has a potential freight ton-mileage of 
17,280,000 ton-nules per month of 30 working days of 24 hours 
each We all know that a large portion of an engine’s time is used 
up in the roundhouse or shops for repairs, a considerable portion 
occupied in taking on fuel and water or in switching and light 
running, but were the actual percentage of lost potential power 
figured out the results would probably be startling Why not 
compare one superintendent’s division with another on this basis 
for a month every now and then ? 

Very few roads are as yet takmg any cognizance of the matter 
of “ speed ” in their statistics A umt which wiU incorporate this 
factor is not only desirable, but imperative, for it carries m itself 
reconcihation of those diverse interests, the transportation and 
mechanical departments Under the present system, an engineer 
who brings his train in on schedule time, and transforms his power 
into speed, frequently finds it necessary, m so doing, to make 
mcreased demands on the coal pile and “ his ton-miles per ton of 
coal ” presents a wretched appearance The supermtendent or 
dispatcher discovers a “ gem ” of an engmeer, whde the master 
mechamc puts a big black mark agamst the performance Per 
contra, the engmeer who converts his power mto load is a model 
driver from the master mechamc’s pomt of view, but the super- 
intendent win probably avail himself of the first opportunity of 
calUng him down hard. The engineer naturally becomes dis- 
couraged, and may be pardoned if his language is more forcible 
than polite with reference to statistics in particular What is 
necessary is a unit which will give the engine and the engmeer 
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credit for the full amount of power expended, both in attainment 
of speed and hauhng of load, and the opmion that such an unit 
would be found by taking the minutes occupied in actual runnmg 
between termmals and dividmg the figures into the ton-miles 
hauled per 100 per cent of capacity seems justified It might be 
called the " operating unit ” Fuel, or pounds of coal used per 
operatmg unit, should then furmsh statistics, satisfactory at 
once to the mechanical and transportation departments 
There is one other suggestion with a view of bettering present 
day methods, and it relates to the direction of traffic Most roads 
divide their statistics as between east and westbound or north 
and southbound Such division may be useful as denoting the 
general trend of traffic, but it seems more than probable that a 
further subdivision setting forth such traffic as in the direction of 
the balance of traffic, as distmct from that in the direction of 
returnmg power, would be a better basis from which to criticize 
locomotive or train performance With the present system, 
assuming the balance of tonnage for an entire month is eastbound, 
it is possible that during a large portion of the month the balance 
was m the opposite direction, and, as a consequence, eastbound 
results as shown are misleading, and the good actually attained 
by careful loading, proper handling of empty cars, and economical 
fuel performance is largely lost sight of The tonnage rating 
system in use on the Canadian Pacific was fully discussed by Mr 
Thomas Tait m a paper read before the New York Railway Club 
m January, 1901 {Rmlroad Gazelle, Jan 18, 1901), and it is not 
necessary to refer to the matter further than to state that with 
the aid of tables or charts, which are available for the use of all 
transportation officials and employees, it is simply a matter of 
reference to detenmne the size of load an engine of any capacity 
should haul over any section of the entire Canadian Pacific 
system The engine capacity can be found by reference to the 
engme list printed on the cover m which these charts are bound, 
the figures being arrived at by the generally accepted formula 
C® X S X P 

for single expansion locomotives — = T m which 
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C = Diameter of cylinder m inches. 

S = Stroke of piston m inches 

P = Mean effective pressure in pounds (85 per cent 
boiler pressure) 

D = Diameter of drivmg wheels m inches 

T = Traction power in pounds 

Mr Tait’s paper also explained the method by which the pre- 
scribed allowance for the extra resistance due to the proportion of 
tare being greater than one-thhd of the actual gross tonnage, and 
the figure termed “equivalent tonnage,” is arrived at This 
“ equivalent tonnage ” is used not only for the proper loading of 
engines, but as a basis for criticizing the engmeer’s fuel perform- 
ance, and with such an eqmtable figure, the excuse that “my train 
was all empties, while Bill had all loads and ought to have a 
better record than I,” caimot be advanced 
The importance attaching to an economical fuel perlormance is 
ma nifested in the close attention which is being given to the ques- 
tion by all railroads, and when the vast amount of money involved 
m the item of “ fuel ” is borne in mind such interest cannot be 
wondered at Many devices have been mvented with a view to 
securmg correct returns of fuel consumed, and apart from the 
methods of delivery, which is a problem that railroad manage- 
ments must themselves be satisfied upon, the question of account- 
ing for deliveries as recorded is one of considerable difficulty 
This is done on the Canadian Pacific by an “ engmemen’s trip 
ticket,” form 67E On the lower portion thereof is the fuel 
coupon “ C ” This ticket is made in triphcatc, the first two 
sheets having carbon backs The book of tickets belongs on 
the engine and must not be taken away by the engineer When 
a quantity of coal is put on a tender the fuel man enters the 
amount on coupon “ C ” i, and tears out the duphcate copy, 
which is forwarded to the fuel department as a voucher At 
the end of the trip the engmeer estimates the quantity of coal 
remaining on the tender, and records same in space provided 
on coupon “ C ” He then deducts this from the quantity 
shown to be on hand at the commencement of the tnp, thus 
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arriving at the quantity actually used, which he also enters 
in the space provided The entire front sheet of this ticket is 
detached and sent to the statistical office by first train, after 
having been noted and approved by the locomotive foreman at 
destination point Questions sometimes anse as to the correct- 
ness of the estimate of quantity left on tender by the engineer 
making the succeedmg trip, against whom such quantity is 
charged, but the locomotive foreman or hostler has authority to 
settle such differences of opimon, and disputes are not frequent 
When it is stated that, with the use of this ticket, the figures 
arrived at by the statistical officer show variation of consider- 
ably under i per cent with those of the fuel department, it 
would seem that the question of accounting for fuel issues has 
been practically solved. 

Oil and waste supplies for locomotives are handled in a some- 
what sirmlar way The oil coupon “ B,” on the same trip ticket, 
is made out for the necessary supply of oil, and is signed by the 
man who receives it, and coupon “ B ” is detached from the 
second sheet as a stores-department voucher It has been found 
convenient for the statistical office to accept the statement of 
issues as compiled by the stores department from these coupons, 
rather than make up an independent record, but it is at aU times 
a simple matter to check either the stores or fuel department’s 
charges by referring to the tickets The question of devising 
some method of checkmg the quantity of the different kinds of 
oil used more effectively and simply than the present method of 
figuring the miles run per pint is occup3dng attention The 
Canadian Pacific has in use what is termed an excess oil ticket, 
and if an engineer requires a quantity of oil m excess of the 
schedule allowance for the run, he must fiU out one of these excess 
shps and hand it to the locomotive foreman for approval, with a 
brief statement of the reasons for his requirements Should the 
locomotive foreman approve this shp, he makes a requisition on 
the stores, and sends the approved slip to the divisional master 
mechanic, also a copy attached to the tiip ticket to the statistical 
office. AU of which routine is assumed to act as a check on the 
demands for “ more oil ” Mr Vaughan has recently suggested 
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a statement to take the place of the present record, which will 
show “ quantity used,” “ quantity as per schedule,” “ quantity 
issued on excess slips,” and “ quantity used less than schedule 
allowance,” also the percentage which the last two items bear to 
the authorized or schedule allowance A statement of this sort 
would not involve as much work in compihng as does the present 
one showing the “ miles run to a pint,” and the e^ensive engines 
or engineers could readily be detected by simply glancing down 
the column “ percentage of excess ” “ Miles run to a pmt ” does 
not represent anything unless you know how many miles should 
be run to the pint, and this proposed method has the appearance 
of being very nearly a solution of an old standing difficulty 
The unused coupons of the engineer’s trip ticket are disposed of 
as follows Coupon Aa, enginemen’s record of mileage, is retamed 
by the engineer, wlule the oil and fuel coupons Ba and Ca remam 
in the book, which is turned into the locomotive foreman at the 
roundhouse to which the engine is attached, at the end of each 
month, or as soon as aU tickets are used, to be retained by hun for 
reference or check, should any questions arise as to the correctness 
of the performance sheet 

Statistics, to be of value, should be subdivided in such detail 
as to furnish the results of operation on the smallest subdivision 
of a railroad. With the Canadian Pacific this subdivision is repre- 
sented by engme districts, which average from 100 to 120 miles 
Comparisons of performance should only be made by one district 
against itself, unless it is known that the conditions are similar 
in another district. A study of this matter of comparisons leads 
one to the conclusion that much valuable tune is lost by endeavor- 
ing to compare results of trains on one road with another, or even 
one division with another Weather conditions, water, grades 
and fuel, have each a share in producing differences in cost which 
it is difficult to estimate, but apart from this, there is an even 
more serious difficulty in making comparisons between two or 
more railroads The data used in compihng results are rarely 
available, and when available are stfil more rarely harmonious 
By comparing one division or district with itself for a correspond- 
ing period the difficulties of water and grades are largely elimi- 
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nated or at all events any change is on record, and fairly rehable 
conclusions may be drawn from such comparisons A locomotive- 
performance sheet should be so arranged that all the engines on a 
distiict be shown side by side, preferably in order of capacity, 
and separately for each class of service This arrangement 
enables one to appreaate correctly the relative economic value of 
the different types of engines It has been a pleasure to the 
writer to see the practical use to which such an arrangement of 
records was put up by Mr Vaughan in his very able paper on 
superheaters, for without any further need than a reference to the 
regular monthly performance sheets of the Canadian Pacific it 
was possible to arrive at exact data regarding the performance of 
superheated locomotives and compare them with other loco- 
motives of similar capacity not equipped with the superheater 
devices 

The forms used by the Canadian Pacific in compiling and 
reporting train and locomotive statistics may be briefly described 
The conductor’s journal, form 125, in conjunction with the engi- 
neer’s trip ticket, already described, is the basis of the entire 
records. The necessary information is abstracted on form S O.i 
and worked up on the train and locomotive-performance sheets ' 
Each engine on each section of the road is given a separate 
card (form S 0 i) for each class of service m which it is engaged, 
provision being made on the top of each card for the engme 
number by a series of “ tags ” running from i to 10 — for the 
last figure of the number This card is opened from the tram 
dispatcher’s sheets, the first entry bemg the date of trip which 
is taken therefrom The engineer’s trip ticket is then taken and 
the fuel used on trip entered, while from the conductor’s journal 
is entered all information relating to train and locomotive mileage 
— car mileage, tonnage, etc , as provided This method ensures 
a triplicate check of the entries on the card At the close of the 
month or week, or as often as such record is required, the cards 
are added up and the locomotive-performance sheet (form S 0 60) 
is compiled directly from them This sheet can be issued within 
two days after the close of the period for which such information 
is desired. The generality of locomotive-performance sheets show 
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“ cost ” of fuel and supplies against each engine Such informa- 
tion is unnecessary The man operabng the engine has nothing 
whatever to do with the question of “ cost,” but simply “ quan- 
tities ” used Form S O 62, the summary of locomotive per- 
formance, properly takes care of aU expenses incident to the work 
performed, including repairs Apart from the consideration of 
total cost of repairs compaied with the total work performed, all 
details pertaining to repairs should be dealt with directly by tire 
mechamcal department For the train-performance sheet, the 
various items of performance of all trains operatmg on each 
section are summarized, and the totals of these sections represent 
the work done on a supermtendent’s division A summaiy is 
then compiled of each general supermtendent’s division showing 
the totals of each supermtendent’s district, and a final summary 
of the figures of each general superintendent’s division gives the 
grand result for the entire Canadian Pacific system, form S 0 53 
Having the figures of work performed, it is a comparatively easy 
matter to arrive at the cost per ton-mile for hauling The 
wages of engmemen and trainmen are compiled m the office of 
the superintendent for each district for which tram records are 
compiled, likewise the amount of train supphes, while the oil 
and waste, as before explained, is compiled from the store- 
keeper’s statements of the issues sent in to the statistical office. 
The fuel is already coinpiled as to quantity, and all that is 
needed is the price per ton to arrive at its total value By 
dividmg the freight and equivalent gross ton-mileage mto the 
total cost of each item, we get the resulting average cost per ton- 
mile for “ freight ” or “ equivalent gross ” (form S 0.52) This 
average cost furmshes a very fair basis for determining the profit- 
ableness or otherwise of any special trains, or any speaal class of 
business, on any section or division of the road, when set off 
against the revenue derived from such business The results 
of tram operations and car performance summarized on form 
S O S3 comprise all information necessary for a complete and 
inteUigent survey of the entire field of train performance, with 
this qualification, that the value of item “ pei cent of empty to 
loaded cars ” is impaired owing to the fact that all classes of cars 
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in freight service are compreliended under the general caption 
“ freight cars ” It frequently happens that empty flat cars are 
being hauled eastbound on the same section at the same tune as 
box cars are bemg hauled -westbound, and the statement gives^the 
appearance of cross-hauling or bad railroadmg, which would be 
avoided were the movements of the various classes of freight cars 
kept separate The great dfficulty in the way of workmg up 
such a record, as undoubtedly should be done, is one of expense, 
although it is quite possible, -mth the introduction of the 
Hollerith system of tabulating, that this desirable record may be 
obtamed in an easy and cheap manner 
This question of expense is the serious one to a railroad man- 
agement Statistics cost money, and some statistics are dear at 
any price, but what is worth domg is worth doing well, and well- 
demsed statistics should without question become to the railroad 
company using them a source of profit The return on the invest- 
ment cannot be stated in dollars and cents, but it can be stated 
■without peradventure that the company, whose ofloicials are best 
posted in the details of operation, is the company which supplies 
Its officials -with the best possible analysis of work accomplished 
It may be further stated that the. official who studies such analy- 
sis, and is gmded thereby, must inevitably lead the way on the 
di-vision or railroad where he is employed 
Finally, there is this to be borne m mind about statistics We 
want to know when we have a sufficiency of them A man may 
eat a big meal, and enjoy it, but he sometimes suffers for it after- 
wards Do not overdo the statistical food — it may react. I 
beheve in gettmg at the root of a matter, and in puttmg statistics 
in as simple a form as possible, and makmg them as just as pos- 
sible to aU concerned I remember the question coming up m 
reference to the fuel performance on a certain dmsion, there 
being a very large mcrease in consumption per 1,000 ton-miles 
over the whole di-vision The figures certainly looked very bad, 
but on analyzing them it was foimd that on every district there 
was a decrease It was found that traffic conditions had altered 
to such an extent on two espensive sections as to cause an increase 
in fuel consumption per 1,000 ton-miles for the division as a 
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whole I can assure you this discovery made me careful when 
criticizing results as shown in statistics and impressed upon me 
the necessity of getting down to details 

IX Costs and Results 1 

By WiLLtAM J Cunningham 

The railroads of the United States, on their 245,000 miles of Ime, 
transport dady 2,750,000 passengers in trams which run 1,500,000 
miles per day. They also move daily 5,000,000 tons of freight in 
trams which make a mileage of 1,750,000 For this service they 
collect $7,700,000 per day, and pay out for operating expenses 
®S)3o°j°o° Of this amount, $3,200,000 is paid m wages to 
1,750,000 employees 

With the knowledge of the disbursement of such large sums for 
operatmg expenses, it is natural to inquire whether the railroads 
have adequate checks to prevent leakage and waste, and whether 
m then analysis of the operatmg results they are as thorough- 
gomg and progressive as, for mstance, large mdustrial concerns 
In other words, have the railroads estabhshed any definite meas- 
ures by which they may determme the effiaency of the many 
operatmg elements which together produce the intangible product 
of transportation ? It is the purpose of this article to furnish a 
partial answer by describmg some methods employed to watch 
operatmg expenses, and to suggest further steps which they may 
advantageously take 

The principles and nearly all of the details of railway accounting 
are prescribed by the Interstate Commerce Commission By 
law the railroads are required to follow the instructions of the 
Commission as to when, how, and what they shall report The 
of&cial classification of expenses calls for 116 primary accounts 
The Commission directs specifically how to account for the traffic 
moved and the work done (in engme, tram, and car rmles) in 
movmg it It prescribes how the balance sheet shall be made up, 
and classifies expenditures chargeable to capital account The 
result is that the monthly and yearly returns of the Commission 

1 System, October, 1912, pp 384-391 Reprinted by permission of System 
Illustrations of charts are omitted 
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show comparable and fairly complete statistics of the volume and 
nature of the traffic, the average rates charged, the mileage made 
by trains and roUmg stock, and the costs of operation 
The returns for eiqienses, however, are not so complete as the 
other figures, nor are they comparable between different rail- 
roads or different sections of the country because of striking differ- 
ences in the division of traffic between passenger and freight, 
and differences in physical and operating conditions The rail- 
roads have been left largely to their own initiative and resource- 
fulness, therefore, in developing a system for checking costs and 
utilizing their facihties and equipment. ^ 

The operating expenses of the railways of the United States for 
the fiscal year ending June 30, 1911, were as follows — 


Classification 
Maintenance of Way 
Maintenance of Equipment 
Traffic 

Transportation 

General 

Total, including $43,193 unclassified 


Per Cent Pet Cent 
Total Erpcnses Expenses Revenue 

$369,581,610 19 1 13 r 

431,892,653 22 3 IS 3 

59,344,441 3 1 21 

1,000,603,053 SI 7 35 5 

74,046,630 38 26 

>1,935, 511,581 i°° ° 68 6 


The first classification includes the expenses of maintaimng the 
roadway, track, signals, bmldings and other structures in proper 
condition for the safe and otherwise satisfactory movement of 
trains The second embraces the costs of maintaining locomo- 
tives, cars, and other rolling stock in serviceable condition The 
third is the sum spent for the organization for securing traffic — 
outside agencies, advertismg, fast freight-hne bureaus, and so on 
The fourth, the most important, takes m all expenses connected 
with the movement of trains The last division includes the 
general administrative expenses 
The general manager of a railroad is vitally interested in every 
phase of operation, but he is primarily charged with responsi- 
bility for the safe and economical movement of traffic, which 
includes the maintenance of way, structures and equipment It 
is important, therefore, that he be kept fully and currently 
informed not only by the ordmary statistical returns prescribed 
by the Interstate Commerce Commission, but also by definite 
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measures of operating efficiency — statistics wMch take account 
of the differences of the character of traffic and equipment 

This article will deal chiefly with some of the statistical returns 
which do not appear in the published reports, and by which the 
supervismg officers check the effiaency of the several depart- 
ments and divisions The description is necessarily quite incom- 
plete, and will deal only with station, yard, tram and engine 
service These constitute about 60 per cent of the tiansportation 
group of expenses 

The description of modern methods of controUmg expenditures 
through statistics will be clearer if illustrated by a few graphic 
charts selected from a set compiled by one railroad m eastern 
territory. The charts are prepared on thin paper so that blue 
prints may be made, and regularly each month as they are 
brought up to date, copies are furnished to the general and 
division officials It has been foimd that the charts arouse a 
greater interest in the returns and mspire keen rivalry between 
departments and divisions in their effort to excel 

Generally speaking, graphic charts are not common in railway 
practice, but they are coming more and more into favor and their 
use IS bemg extended Occasionally we find a railroad official 
who is prejudiced agamst them He is mclined to regard them as 
unnecessary and as a reflection upon his ability to interpret the 
figures But, fortunately, he is not typical, and his number is 
decreasing The majority realize that the charts are more effec- 
tive m their indication than the figures alone The curves give 
instantaneous impressions They make it possible for the mind 
to take in quickly a long series of related facts, and both the 
actual and relative changes in each when compared with the 
others and with different periods Briefly, they give the maxi- 
mum of information with the minimum of mental effort, and they 
are replete with corrective suggestion [Chart I Operating of 
Coaling Station Curves plotted monthly for Total Cost of 
Operation, Average Tons Hauled per Day, Average Engines 
Coaled per Day, Average Cost per Ton of Coal Handled.] 

For instance. Chart II gives a bird’s-eye view of the operation 
of a freight station employing sixty or seventy men and hand- 
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ling from one thousand to sixteen hundred tons of freight daily 
[Curves plotted monthly for Total Tonnage, Track Freight, 
House Freight, Total Payroll Expense, House Freight Payroll, 
Track Freight Pa3noU, Cost per Ton-House-Freight, Cost per 
Ton-Track-Freight With such a “ graph ” as this the monthly 
changes m the cost of operatmg a freight station can be followed 
and compared with the outlay and results for preceding months 
and years] The freight is of two classes (i) that which is 
handled through the freight house (commonly known as ware- 
house freight) , and (2) that which is handled in carload lots and 
loaded and unloaded by consignor or consignee on bulk-delivery 
tracks The second class is known as track freight. At large 
stations it is customary for the agent to have each morning a 
memorandum statement showmg the payroll expense of the 
previous day, the tonnage handled, and the cost per ton. For 
every station, a monthly statement is prepared and “ graphed,” 
with a final graph summarizing the totals and general averages 
for all freight stations 

In computing the cost of house freight some roads include only 
the expense of the house foremen and their clerks, checkers, and 
laborers, others charge to the house its tonnage proportion of the 
payroll expense of the agent and his mam office force In the 
chart under discussion the latter method is employed It will be 
noted that the cost of handhng a ton of freight through this house 
vanes from eighteen to twenty-three cents It is highest during 
the winter months when the volume of traffic and the efficiency 
of labor are lowest 

Chart III summarizes the facts in the operation of a yard 
where freight trains are classified [Curves plotted monthly for 
Cars Handled, Wages, Cost of Wages per Car-Handled, Cars 
Handled per Engme-Hour Under normal conditions this chait 
would show danger signals to any executive after July, 1909 
The startling payroll advance and mcrease in labor and engme 
costs per car were due to extensive alterations m the termmal 
itself.] The cost per car handled varies widely m different 
yards on account of the differences in facihties and the extent 
of the classification made necessary by the character of traffic 
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and the location of the yard with respect to other divisions, 
junctions, and connecting roads The usual method of de- 
termining “ cars handled ” is to count (1) cars mto the yard in 
trains, (2) cars out of the yard m trains, (3) cars dehvered to or 
received from connecting roads, and (4) cars delivered to or 
received from industnal side-tracks 

Internal movements within the yard, that is, switching from 
one yard track to another, are disregarded, because m the first 
place they are difficult to compute, and m the second place they 
would swell the divisor and tend to reduce the average cost when 
extra switching is done which nnght be avoided by superior yard 
management The yard-master plans to classify trams with the 
nurnmum number of movements of engines and cars, and if 
internal movements were included in figunng the cost per car 
there would be no incentive to reduce them Consequendy, it is 
not always fair to compare the showing of two yards unless their 
operating conditions are identical 

The value of the statistics lies in comparmg the current record 
of each yard with its record in previous months or previous years 
Each yard is charted separately, but for the information of the 
officials one diart is prepared showing the results comparatively 
for aU yards 

Every official has his own way of supervising tram service, but 
there are three fundamental inqmnes always m mind (i) is the 
cost of wages, fuel and repairs justified by the tram miles and the 
tonnage moved, (2) is the capacity of locomotives and cars 
utilized, and (3) is the service expeditious and otherwise satis- 
factory ? No system of statistics wih take the place of personal 
supervision on the road, but the work of those m authority is 
made very much easier when they are furmshed with complete 
and current data which reflects the degree of perfection m each 
of these three fundamental points 

The cost of wages is affected by the method of assigning the 
crews, train dispatching, the condition of the locomotives, and 
the care with which trains are loaded to their tonnage ratings 
If trains are dispatched with less than their rated tonnage it 
results in more trains on the road and moie tram crews under pay 
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If trains are overloaded, they are slow in moving over the division, 
and the overtime paid to the crews usually offsets the saving 
caused by a reduction in the number of trains Overloading also 
affects the service adversely by causing delay to freight, thus 
inviting critiasip. and complaint 

The cost of fuel per engme-nule is influenced by the design and 
weight of the engine, the price and quahty of the fuel, the weight 
of the train and its speed and freedom from delay, and what is 
most important, the degree of competent supervision and instruc- 
tion in economical methods of firing The cost of engine repairs 
IS affected by the same factors and also by the adequacy of the 
facihties for repair work, particularly in engine houses where 
running repairs are made between trips and until the engine has 
reached the condition which calls for general repairs in the larger 
shops 

A daily freight-train report, showing each train separately, is a 
prerequisite of intelligent supervision Without it, the supervis- 
ing officials work at an extreme disadvantage It is true that 
many roads, perhaps the majority, get along without it, but it is 
false economy It may be necessary only to compile the complete 
data for trains moving over the ruling grades, or, where traffic is 
unevenly balanced, it will serve the purpose to analyze the 
movement only in the direction of the heavy traffic 

Chart IV contains a mine of information, showing, as it does, 
the mterplay of so many factors [Curves plotted monthly for 
Gross Tonnage per Engme-Mile — Eastward, Net Tonnage per 
Engine-Mile — Eastward and Westward, Freight-Car-Miles per 
Freight-Tram-Mile, Cost of Wages per Freight-Train-Mile, 
Cost of Wages per Ereight-Car-Mile, Average Miles per Freight- 
Car per Day The essential freight-traffic history of one rail- 
road division is here shown for three full years in such form tliat 
any executive can compare the factors entermg mto costs and 
performances of any two months or years of that period ] The 
first curve shows the gross tonnage of car and content per engine- 
mile in the direction of heavy traffic. The second curve shows 
the net tonnage of paying freight per engme-mile in both direc- 
tions The net tonnage depends somewhat on the nature of the 
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traffic When coal and other “ dead ” freight runs heavy, it will 
increase the net train load; on the other hand, if it decreases, 
or if merchandise and other high-class freight mcreases in volume, 
it wiU tend to decrease the net tonnage per tram Another 
chart, not reproduced here, shows the division of the tonnage, 
and serves to interpret other related charts Still another chart 
shows the average ladmg m each loaded freight car and the per- 
centage of empty-car mileage 

The establishment of a system of tonnage ratings and the daily 
statistical exhibit for individual freight trains is said to have 
increased the gioss tram tonnage on this road from 800 to 1100 
tons in the direction of heavy traffic, and decreased the number of 
trains 30 per cent The reduction in train nuleage is estimated to 
have saved about $500,000 per year 

As another index to tram-performance, the third curve on 
Chart IV shows what was accomphshed in freight cars hauled 
per freight-tram-mile The fourth and fifth curves show the 
wages cost per train-mile and per car-mile and reflect the increases 
in the wages of conductor and trainmen in April, 1910 The 
sixth curve is an indication of the efficiency of equipment, 
“ average miles per car per day ” 

Chart V gives important information relating to the regularity 
of service [Curves plotted monthly for Per Cent Passenger 
Trams on Time, Average Minutes Late at Destmation, Over- 
time Paid Passenger and Freight-Train Crews, Engine Failures ] 
Its principal curves are those showmg the percentage of pas- 
senger trams on time and the average detention of delayed 
trains at destination The statistics are compiled from the daily 
delay reports and includes every minute of train detention The 
second and third curves apply both to the passenger and freight 
service, and are introduced to show the sympathetic relation 
between engine failures, overtime paid tram crews, and passenger- 
train detention Chart VI gives an analysis of the causes of 
passenger-engme failures [Analysis of Passenger-Engme F allures 
Curves plotted monthly for number due to Heating of Boxes and 
Other Bearmgs, Steam Failures, Broken Parts, Leaking Tubes and 
Fire Boxes, also for Average Miles per Engine-Failure, Average 
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Passenger-Train Detention per Passenger-Engine-Failure With 
graphic records hke this for all his divisions, accuiate and easy 
conaparisons of the efficiency of division executives, organizations 
and tram crews can be made not only by the general manage- 
ment but by the men responsible for the records ] 

The elements in the cost per engine-mile are shown in Chart 
VII [Cost of Fuel, Repairs, etc , per Engine-Mile Curves 
plotted monthly for Supphes, Fuel, Repairs, Engine-house Ex- 
pense, and Total The seasonal character of the railroad busi- 
ness is clearly shown by this “graph” covermg the cost of 
fuel, repairs, supphes and engine-house expenses per engme-mile 
This is only one of a score of detail charts analyzing operating 
expenses ] 

It is impossible m any one article to cover adequately the whole 
field of railway operating statistics The few specific details 
which have been given are suggestive only and indicate what 
some of the railroads are domg On other phases of operation, 
similar records and checks are established, and constant progress 
is being made m enlarging and improving upon statistical 
methods 

In conclusion, it is proper to state that aU the railroads of the 
country are not as far advanced m this respect as the few roads 
whose graphic records have been reproduced, and other roads of 
the same class In fact, there is a wide gap between the methods 
of those conspicuously m advance and those of the average road 
Much remains to be done on the average road m bringing the 
officials to a realization of the need of a comprehensive system 
of statistical checks as an aid to mteUigent admimstration 
Statistics in themselves wiU accomplish little, but when carefully , 
prepared, intelligently used, and supported by those in authonly, 
they are found indispensable in modern raihoading 

What the railroads need is the establishment of a committee 
or bureau as a part of the American Railway Association to act 
as a clearing house for ideas and to set up statistical standards. 
The Association had such a committee until two years ago, but 
it made httle progress, although early in its existence its work 
bore promise of fruitful results. 
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The railroads are publicly charged with having very meagre 
information on costs, and many railroads must admit that the 
charge is true in its apphcation to their properties It is not 
improbable that the Interstate Commerce Commission wiU some 
tune undertake to bring about what the Comnuttee on Statistical 
Inquiry of the American Railway Assoaation failed to accom- 
phsh, and it would be much better for the railroads to do it them- 
selves through a bureau of statistics than to have standards 
forced upon them by the government By establishing their own 
bureau of explosives and formulating standard rules for handling 
this dangerous class of freight, they made it unnecessary for the 
Commission to prepare such rules The Commission accepted 
tlie railroad standards and gave them the force of law 
Through the American Railway Association the standard code 
of tram rules has practically standardized train operation The 
Association has also promulgated car service, per diem, and 
demurrage rules which are standard The requirements — 
physical and educational — of apphcants for employment or 
promotion in train service have been standardized, and in many 
other respects the railroad associations have brought about uni- 
form action and practice in many operating and maintenance 
features But they have not undertaken to standardize statistical 
methods for deriving unit costs 
Constructive action of this nature is needed, and the sooner 
such a bureau is estabhshed and does for statistical methods 
what the standard code has done for tram rules, the less is the 
probability of having reform come from the outside, 

X Vitalized Statistics ^ 

By Jambs Peabody 

Railroad statistics fall naturally under two principal divisions 
the one relatmg to traffic, and the other to operation So diverse 
are these, as to both their source and their apphcation, that they 
are almost wholly unrelated to each other The more complex, 
as well as perhaps the more important, of these two branches is 
* Ernest R Dewsnup, editor, Rmlway Orgamzaiwn and. Working, pp 369-383. 
Reprinted by permission of Umversity of Chicago Press 
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that of traffic, although hitherto it has received the less statistical 
attention We have spent a great deal of tune and money in the 
analysis of our operatmg expenses, but we have done very httle 
of that work in connection with our earmngs To be successful, 
the modern merchant must know exactly what he is making or 
losing on each class of merchandise handled by him, but until 
recently there were no railroads — and even now there are very 
few — that have any accurate idea as to the results of handhng 
any particular traffic If only the volume of earnings during the 
present yeai showed an increase over the corresponding period of 
the previous year, the result was considered as reflecting credit on 
the department and was therefore satisfactory In former days 
net revenue was not the concern of the Traffic Department 
Gross earnings was the shibboleth of the traffic official, and little 
wonder, for he was neither charged with the responsibility, nor 
had he any means of knowing or controlling the profitable rela- 
tions of receipts and expenditures It is only withm the past two 
or three years that objection was made by the railroads to the 
request of the Interstate Commerce Commission for the furmsh- 
ing of commodity statistics, on the ground that the cost of pre- 
paring such data was so excessive as to make it impracticable 
This, although erroneous so far as any necessary expenditure is 
concerned, affords perhaps the actual, although by no means an 
adequate, reason why this important branch of railroading should 
have been so long neglected 

The more progressive of our railroad managers are begin nin g 
to see the error of this view, and to realize that information which 
will enable the Traffic Department to earn an additional dollar 
is just as valuable as that which shows the Operating Depart- 
ment how to save one The problem is how this can best be 
accomplished The origin of traffic is so widespread, the volume 
of traffic is so large, and the conditions of traffic are so diverse as 
to make it manifestly impossible for any general statement to be 
made, within comprehensible limits, which will afford the direct- 
mg head of that department the information he needs, and yet it 
is absolutely essential that he shall have at hand, or within easy 
reach, whatever it may be necessary for him to know respectmg 
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his busmess While it is the grand total that he views with chief 
concern, it is not with the mass that he deals What may be 
designated the units of traffic are the things which command his 
immediate attention, and it is concernmg such of these as are of 
present moment that he needs to be advised The problem, 
therefore, is not so much that of accumulation as of segregation, 
not the gathering together of the milhons of transactions which 
enter into the handhng of traffic, but the keepmg of them apart, 
so that, when called for in any form, the necessary combination 
can be readily made 

Each separate shipment on a railroad is carried on a waybill, 
and an abstract is made which recites the essential facts of these 
waybills, embracing the total of the daily or weekly business of 
every station on both the forwarded and received side On the 
road with which I am connected these abstracts are, by the 
carbon process, made in duplicate, and a copy is sent by every 
station to the Statistical Department, thereby giving to it the 
record of all traffic movements In this department is prepared, 
from these abstracts, what is known as a “ monthly commodity 
unit,” which represents in a single item the movement of every 
separate commodity between any two stations on the hne, show- 
ing origin, destination, weight, ton-miles, and earnings The 
abstracts are then filed in calendar order by stations , the monthly 
units, after bemg aggregated in certam general ways, being filed 
by commodities We thus have at hand in statistical form not 
only the information ordinanly wanted, but are prepared to 
furmsh almost immediately upon call any information that may 
be desired 

One or two actual illustrations may serve to make this plain 
A certam large firm in a jobbing town m the West, where com- 
petition is keen, made apphcation for a reduction of rates from 
that point into a defined local territory to which, from that point, 
the existmg tariff was prohibitive, and which was theiefore 
supplied from elsewhere The compensation offered, m event 
the desired rates were made, was to give to the road from which 
the concession was asked all the incommg busmess, which was 
then being divided among several roads. The problem thus 
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presented was Will the additional revenue to be derived from 
the incoming traffic which the road wiU then get more than offset 
the loss caused by the reduction in revenue on the traffic it is now 
gettmg ? This involved the consideration of a large volume of 
traffic, movmg from many pomts, at higher rates than would 
apply if the demand were supphed from the new point of distribu- 
tion The Statistical Depaitment was called upon, and, having 
at hand the information, easily prepared a statement which 
effectually disposed of the proposition, it being shown that the 
effect would be not only to reduce the revenues of the railroad, 
but also to mcrease the cost to the consumer 

In another case a stock-raiser wished to make a large immediate 
movement of a certain commodity, which, because of the long- 
and short-haul clause of the law, would interfere with e Yistin g 
rates on the same commodity to intermediate points It was 
necessary to know at once to what extent revenues would be 
affected, if the required rate were made The Statistical Depart- 
ment, through its unit system, was able to give the information 
m three hours which, under the ordmary method of obtaining 
such data, would have reqmred three weeks, with the result that a 
profitable business, which would otherwise have been lost, was 
secured 

Agam, arrangements are bemg constantly made by the Traffic 
Department covenng large movements of freight, but it fre- 
quently happens that shippers for vanous reasons divert their 
shipments before the speafied amount has moved It is the 
busmess of the Statistical Department to keep watch of such 
traffic, which is easily done through the medium of the monthly 
units of the commodity movements It is also frequently neces- 
sary for the Traffic Department to know the extent of the busmess 
of particular sluppers, this the Statistical Department furmshes 
on short notice, through the use of the abstracts which are so 
filed as to have the record all together The number of these 
calls are so great, and then nature so diverse, as to render impos- 
sible any compilation in advance which wiU serve the purpose, 
but It is found that, through the medium of the commodity units 
on the one hand, and the segregated abstracts on the other, 
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almost any question regarding the movement of traffic is easily 
and qmckly answered 

It IS also valuable to know just what each different class of 
traffic earns There is widespread ignorance m this regard, and 
no little injustice has been done to railroads because of it In the 
early days of railroading some man conceived the idea of working 
out the average earmngs per ton-mile — a factor not only useless 
as conveying any information, but absolutely haimful because 
of the wrong impression thereby created Dunng the past twenty 
years, which embraces the period of governmental railroad regu- 
lation, this average ton-mile rate has done yeoman service in the 
reduction of railway charges No less an authority than the 
Interstate Commerce Commission employed it m an opinion 
wherein a rate prescribed by it was held to be certainly justified, 
for the reason that it was more than double that of the average 
rate per ton-rmle received by the same road as shown m its annual 
report, although, as a matter of fact, it was, from any trans- 
portation standpoint, altogether below the standard of reason- 
able compensation While, therefore, the statement of average 
earnings per ton-mile may be positively declared to be not only 
useless, but harmful, a report of the actual earmngs per ton-mile 
on each separate commodity is a positive benefit This, when 
taken m connection with the average distance each commodity 
is hauled, the average loading of each commodity per car, and the 
total ton-miles of each commodity moved, furmshes the traffic 
man with a comprehensive basis on which to formulate his plans 
for securmg traffic 

It wiU be observed that no mention has been made of passenger 
traffic As already stated, we are using statistics not so much as 
a record of past events as an mdication of future possibihties So 
far as I have been able to determine, the results of past passenger 
traffic furnish no prophecy of future business That is to say, 
there is nothing which we can get out of the business already 
carried which will tell us how to get a single additional passenger 
in the future We are required by law to furmsh certain informa- 
tion to both the state and the national authorities concerning the 
movement of passengers, and our figures in this connection go far 
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enough only to meet this requirement Occasionally information 
IS desired by our of&cials regarding a certain movement, but 
that IS easily furnished from the data we keep for the purposes 
already referred to, and requires no special treatment 

Operatmg statistics deal with an entirely different proposition, 
they relate to eiqienditure and performance The problem which 
confronts that department of railroad is to handle the business 
with the greatest practicable facility at the lowest possible cost 
consistent with economical results This is a very different 
proposition from that which confionts the Traffic Department 
There transportation is dealt with on the basis of its entire move- 
ment from origin to destmation Here consideration is talcen of 
each separate movement en route Also, the Traffic Department 
IS concerned only with such tonnage as produces revenue, while 
the Operatmg Department must take account of all the tonnage 
moved, which includes not only revenue freight, but what is 
known as company freight, together with the weight of the cars 
in which the commodities are transported 
To illustrate On a dozen shipments from Chicago to San 
Francisco the Traffic Department takes account of the rate-pay- 
ing quahfications of each of the articles transported and deals 
with them, separately as to each commodity, but, for the entire 
distance, as a smgle item This is because of the different rates 
charged on the various commodities The Operating Depart- 
ment, however, consolidates all of these shipments into a single 
item and reduces them, together with the cars m which they are 
carried, to one common factor It then takes account by record 
of each movement, and there are as many items to be considered 
as there are engmes hauling the freight, conductors in charge of it, 
operatmg divisions of the road over which it passes, and sub- 
divisions into districts of main hue and branches It is readily 
apparent, therefore, that two entirely different theories of 
statistics must obtam m the treatment of problems which are so 
diverse And just here is the eiqilanation why railroad statistics, 
as ordinarily compiled, are wholly inadequate for any purpose. 
It IS manifestly impossible to make the data necessary for the 
iatelligeut comprehension of the operation of either one depart- 
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meat apply to the other; for, so far as the character of the infor- 
mation required is concerned, there is little m common 

It may be well here to pomt out a serious, as well as a very 
costly, error which has crept into railroading because of the misuse 
of inadequate statistics Those of us who have been connected 
with, or have studied, railroad operation have heard of late years 
a good deal of the “ operatmg ratio,” which means the proportion 
of the total receipts of the road paid out for what are known as 
operating expenses Men have been employed at high salaries 
to take charge of operations, because the statistics of the road on 
which they were previously engaged showed a small operatmg 
ratio No more misleading, as well as unfortunate, idea was ever 
conceived than that the operatmg ratio expresses the measure of 
transporting efSciency The final test of all railroad operation is 
the balance sheet, and it is very possible for a railroad with an 
operatmg ratio of 75 per cent, which is not considered commend- 
able, to show a larger balance than would have been the case had 
its operatmg ratio been reduced to 60 per cent, which is thought 
creditable, although, m the first instance. Wall Street would 
stand aghast, and, in the second, owners of other properties 
would mdulge in a race to see which could secure the services of 
the man who had succeeded m reducing his ratio to such a 
supposedly favorable basis 

To measure the capacity of a transportation official by the oper- 
ating ratio can easily be shown to be both illogical and unfair 
One of the principal factors in the determination of this ratio is 
gross earnings — something with which the man m charge of 
operation nowadays has nothing whatever to do Another 
important factor is made up of what is known as operatmg ex- 
penses, one of the main items of which is maintenance of way The 
amount to be expended on this account each year is determined, 
not by the transportation official — although he is consulted — 
but by the Board of Directors, or at least by the Executive 
Committee, and the official is expected to use the designated 
amount to the best advantage Stall another important item is 
maintenance of equipment, and here too the amount is largely 
deterrmned in the same' way, for maintenance includes not only 
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repairs, but also renewals The general expenses — under which 
term, are included the salaries of the general ofiSicers together with 
their office expenses, and also insurance and the law — are also 
matters wholly beyond the purview of the transportation official 
Thus we have left only those expenditures which come under the 
head of conducting transportation, over which he has immediate 
control, and of these a very large proportion are beyond his ken 
Such items as superintendence of traffic, advertising, outside 
agencies, commissions, and to some extent car mileage and loss 
and damage, amounting perhaps to from 10 to 15 per cent of the 
total outlay under this head, are not within his province It is 
perfectly plain, therefore, that to make the operating ratio 
the measure of an official’s capacity is doing him an iajustice 
on the one hand, or giving him undue credit on the other. As 
constitutmg a standard, it is altogether valueless 
Not only is this the case, but it operates to injure railroad 
revenues Any man worth having on a railroad is strivmg aU the 
while to improve his position, and he will naturally shape his 
conduct to meet the requirements of promotion So long as the 
operating ratio is the standard, regard for his advancement 
demands that every engme when moved shall always be loaded 
to its full capacity, and that such capacity shall consist, as far as 
possible, of loaded cars Traffic, on the other hand, frequently 
requires rapid handhng, and very often large movement, of empty 
cars at short notice, m order that business which would otherwise 
be lost may be secured It is easy to see that just here is pro- 
jected a conflict Lightly loaded trams and fast movement, or 
the hauling of empty cars under quick orders and for long dis- 
tances, means an increased operatmg ratio, and although the 
result of such movement may serve to increase the net balance at 
the end of the year, the man’s reputation suffers The trouble is 
that the revenue which is lost because of failure to perform a 
service which unfavorably affects the operating ratio does not m 
any way appear in the accounts If such lost revenue could be 
charged up as an item of expense, there would be a very great 
change in the method of operation on many roads This is one of 
the problems which it is the duty of the Statistical Department 
to solve 
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For many years there have been divergent views as to the best 
unit to employ in this department for purposes of comparison 
The commercial ton-mile, which includes only revenue freight, 
the net ton-mile, which embraces all freight both commercial and 
company, the gross ton-imle, which mcludes the weight of both 
the car and contents, the car-mile, which considers each mdi- 
vidual car as a umt, and the train-mile, which treats as a single 
item the entire number of cars in each train, have aU had their 
advocates While it is conceded that no one of them constitutes 
a perfect unit, it is now generally admitted that the gross ton-mile 
forms the nearest approach to it 

Selecting, then, the gross ton-mile as the unit of work performed, 
it is necessary to provide a correlative umt as the measure of the 
performance of the work Here, agam, variant views are held, 
and we have the engme-mile, which is the unit of miles run per 
locomotive, the tractive force, which expresses the theoretical 
hauUng power of the locomotive, and the traction ton-mile, 
which is the weight on the locomotive drivers multiplied by the 
miles run The first, because of the varying size of the locomo- 
tives, is manifestly incompetent, the second, because of the 
extreme divergence of views as to the factors to be considered 
in its determination, is of little value, leaving the third, which, 
although indefinite as to the amount, is, nevertheless, absolutely 
cbmparative as to performance, and therefore the best unit thus 
far ascertained Using these two units — to wit, the gross ton- 
mile as the measure of the work performed and the traction 
ton-mile as the measure of the force performmg it — we have the 
ratio of both efficiency and economy If we can increase our 
gross ton-miles per traction ton-mile, we are adding to our 
efficiency, if we can do it at less cost, we are progressing m 
economy 

The most convenient means for obtaining the record of gross 
ton-miles is from what is technically known as the “ conductor’s 
wheel report ” This furnishes all the necessary data required for 
keeping account of car movement, train movement, gross ton 
movement, and net ton movement, all of which enter into the 
statistical result. In connection with these movements are kept 
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the records of wages of the train crew, ajnount of fuel consumed, 
and other items entermg mto the train expenses, so that it is easy 
to determine the work performed by each unit of power, and the 
relative direct cost of doing it Into this computation also come 
the repairs of each locomotive, making it possible to determine m 
a general way the type of engine best fitted for a given service 
In order to encourage fuel economy in the running of locomotives, 
an mdividual record is kept of the gross ton-miles hauled per ton 
of coal used by each engmeer, this being posted at the end of each 
month for comparison and inspection 

In addition to the methods already enumerated, aU expendi- 
tures on account of operation are summarized under four general 
heads, namely maintenance of way, maintenance of equipment, 
conductmg transportation, and general expenses, which aie in 
turn analyzed and subdivided under fifty-three designations 
This distribution is first made as to location — that is to say, the 
particular part of the line upon which each expenditure is made 
Those outlays which, by reason of their general character — such 
as superintendence, repairs of equipment, etc — cannot be 
definitely assigned as to location, are apportioned on the basis of 
car-mileage or locomotive-mileage on each portion of the road, as 
may be most appropnate This distnbution is made, not only 
by divisions of the road, but by main Ime and branches, so that 
each portion of the road bears its own proper burden Havmg 
thus ascertained the amounts chargeable against each portion 
of the road, they are agam subdivided as between freight and 
passenger service on a basis of train-mileage Agamst this final 
subdivision is put the number of engine-imles, car-miles, ton- 
rmles both gross and net, and tram-miles, permitting us to com- 
pare, m each particular, the work of one month with that of 
another on each division of the road, as well as on the entire 
system By this means is shown the average cost of operation 
on each separate portion of the road. 

It will be readily understood that, having on the one hand the 
average cost of transportation by divisions, and on the other the 
actual revenue earned by commodities, we are able to determine, 
not what it costs us to haul each separate commodity, but 
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whether we are receiving, on any particular commodity, the 
average cost of transportation over the particular portion of the 
road on which it moves I think it will not be disputed that any 
equitable adjustment of transportation charges should assign to 
each principal article of commerce a rate which will at least pay 
the average cost of transportation, otherwise some commodity 
is compelled to bear a burden which properly belongs to another 

The value of statistics of this character was recently demon- 
strated in what is known as the Texas Cattle-Raisers’ Case, m 
which complaint was made to the Interstate Commerce Com- 
mission that the rates on cattle from Texas to the markets were 
too high To disprove this statement, the movement of a car of 
cattle was followed from representative points in each of forty- 
two rate groups in Texas and Indian Territory, both to Kansas 
City and to Chicago The average cost of movement over each 
separate division traveled was computed on the gross ton-mile 
basis, and it was found that the actual revenue received for 
such haul averaged nearly $8 per car less than the average cost 
to Kansas City, and $19 52 per car less than the average cost to 
Chicago It was thus conclusively shown, not only that the rates 
were not too high, but that they were still too low, and that the 
recent advance of which complaint was made was more than 
justified 

XI Statistical Units Used in Analysis of Electric 
Railway Accounts ‘ 

By Jambs A Embry 

In preface I wish to make a plea that operating men give more 
attention to the forms of accounts The president and directors 
of a company are concerned with the summarized figures of the 
mcome account but the details of revenue and expenses are pre- 
pared for the mformation of the manager He should therefore 
prescribe that they give him what he needs to know. Here, from 
the manager’s standpoint, hes a failmg of our accounting system 
— that our classification is based on the character of the expendi- 

^ Proceedings of the American Electric Railway Accountants' Association, ipi3, 
pp 1SZ-161. Reprinted by permission of Amencan Electric Railway Association. 
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ture rather than the object for which the espenditure is made It 
seems the height of absurdity, for example, in the electric light 
and power business, to draw careful distmctions between the 
elements of demand and output in making rates and then to pay 
absolutely no attention to this distinction m the records of cost 
of service To determine or check the important figures upon 
which tlie charges to customers are based, it is necessary to go 
thiough a painful process of analyzing expense and construction 
accounts There is no reason why central station expense 
accounts should not be kept in such a way that we may know 
every month the cost of maintaining a kilowatt-capacity m 
readmess to serve, of the additional cost of generating and dis- 
tributmg one kilowatt-hour, and of the cost per customer of 
those operating expenses, which vary directly as the number of 
customers. 

In street railway accounts, hkewise, there is much opportumty 
for improvement. We spend millions of dollars per year for 
special work and yet few managers can tell how much it costs 
them, as the labor cost is not segregated Our standard system 
of accounts does not provide means of ascertaining the costs of 
the important items of paintmg cars or of repairs to trucks or of 
repairs to air brake equipment In settmg up depreciation or 
renewal reserve accounts we do not speafy and allow for parts to 
be replaced under maintenance We lump m one account all 
payments for damages and have no way of teUing directly how 
much is paid to passengers and how much to the general public 
or employees, how much is paid in settlements and how much in 
judgments. 

These observations are not made in criticism of our accountants 
who have done so much to systematize our business records and 
who have been pioneers in analysis, classification and standardiza- 
tion It is tlie manager who should now step forward and tell the 
accountant what he uses the information for, how he uses it, and 
in what forms he needs it This brings us to the question which 
has been discussed before What is the purpose of accounts ? 

We keep accounts to make sure that we do not lose or waste 
money. We reduce accounts to a unit basis to determine effi- 
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ciency A certain amount per unit of product or service is received 
and we endeavor to earn this amount as cheaply as possible, 
consistent with producing a satisfactory product or service We 
therefore analyze, classify and examine our vanous expense items 
to determine where we may cheapen any of them per umt of 
finished product. The ultimate aim is to reduce the ratio of cost 
to receipts, and in working to this end we try to produce in our 
accounts microscopic details, as clear and undistorted as possible. 
We then try to establish and work to standards based on what 
has been done on other properties and in other years 

The ratio of cost to receipts is misleading when used for com- 
parison in city transportation because, unfortunately, the 
revenue is not proportioned to the service rendered. If we 
ehmmate the factor of rate of fare and calculate costs per pas- 
senger, we can deduce standards based upon differing lengths of 
haul, density of traffic and load factor, but service required and 
rendered is not even proportional to the number of passengers 
thus qualified A street railway must provide — 

1 During the rush hours, a number of passenger space-mdes 
(seats and standmg spaces) 

2 During the between-rush hours, a number of seat-miles, 
or on smaller properties, car-miles 

3. During the night and early mormng hours, a number of car- 
miles to mamtain reasonable headways, with little regard to the 
volume of traffic 

Therefore, a system would show high efficiency of design and 
operation when the cost per space-imle durmg the rush hours and 
when the cost per seat-mile durmg the between-rush hours is low, 
and when the cost per car-mile during the mght and early morn- 
ing is low It is mamfestly out of the question to apportion costs 
on the above basis and our problem is to determme the practi- 
cable basis which comes closest to it That is, we would like to 
find a umt which when divided into our costs will tell us, without 
substantial quahfication, if the operation of a property is efficient 
and if the engmeermg design and construction are good 

The various umts commonly considered, m the order of their 
relation to each other, are — 
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1 Dollars (per cent) of gross earnings 

2 Revenue-passengers Equalling gross earnings divided by 
the average rate of fare 

3 Passenger-miles Derived from the number of passengers 
multiplied by the average haul 

4 Seat-miles or space-miles Proportioned to the passenger- 
mileage and also dependent upon the density of traffic 

5 Car-miles Equalhng the seat-miles or space-miles divided 
by the seats or spaces per car 

6 Ton-miles Equalhng the car-miles, multiphed by the 
average weight per car or the seat-nules multiplied by the average 
weight per seat 

7 Car-hours Equalhng the car-miles divided by the average 
speed 

8 Normal-maximum-cars m operation Derived from the 
car-hours and the service factor 

g. Car- trips (Round trips ) 

Let us consider m order the relative merits and disadvantages 
of these imits — 

1 Dollars of gross earnmgs As the money which comes in 
measures the absolute limit of the total outgo, it is very important 
that we should know in simplest terms what proportion of it goes 
to each item of expenditure Percentage of gross earnmgs should 
therefore be used, whatever units of service are chosen In com- 
paring one property with another on this basis, however, care 
should be taken to see that the average rate of fare, average haul, 
density of traffic per mile of track and load factor are not widely 
different 

2 Revenue-passenger The use of this unit would elimmate the 
vanance due to difference m rates of fare, and the cost at which a 
company carries a passenger is in general a fair measure of the 
efficiency of design and operation, if values or factors for the 
prmcipal fixed conditions of average haul, density and load factor 
are known 

3 Passenger-mile. Presentation of the cost of transporting one 
passenger one mile would elimmate discrepancies in average 
length of haul. It is not practicable, however, on a city system 
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to calculate passenger-mileage regularly and it must be re- 
membered that service cannot be proportioned exactly to the 
passenger-mileage 

4 Seat-mile or space-mile In steppmg from the passenger- 
mile to the seat-mile or space-mile, we mtroduce the first factor 
dependent upon operating efficiency A manager, by lack of 
attention to schedules or traffic, may operate more seat-miles 
than are necessary His maintenance of track and line and 
general expenses which do not vary directly with the seat-mileage 
will therefore figure lower per seat-mile and his operation on the 
seat-mileage basis would actually appear efficient when it may be 
poor If, however, we can establish standards of proportions of 
seat-miles to passenger-miles for various traffic densities and load 
factors, a statement of such proportion, together with the cost of 
service per seat-mile for a given S3rstem, would furnish a practi- 
cally complete basis for judgment of its effiaency of design and 
operation. The use of the space-mile is hardly worth consider- 
ing, for, while it ought to be understood that standing space must 
enter mto rush-hour calculations, its general use would be popu- 
larly offensive Space-imleage is a measure of service for not over 
25 per cent of the traffic of the day and the spaces per car vary in 
a ponsiderable degree as the number of seats 

5 Car-mile Our friend of long standmg, the car-mile, is 
implanted in our imagination and habits of thought and to give 
it up would involve something of the readjustment which would 
attend the adoption of the metric system in general business 
Car-mile figures are generally m convement denominations and 
the umt IS the most appropnate for many eqmpment records 
Compared with other umts imder consideration, the car-mile has 
the same merits as the seat-mile, but at the present time labors 
under the serious objection that there is such great variation in 
the capacity of cars Although the average car is approaching a 
standard of from forty to fifty seats, there is always likely to be 
considerable variation The car-imle is a measure of about 2 5 per 
cent of the service provided by a street railway Car-mileage can 
be calculated easily and accurately and it has the advantage of 
long use and faimharity As will be seen later, differences in size of 
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cars and speed may not produce great variance in total operating 
expenses per car-rtule 

6 Ton-tmle The ton-mile has some merit as a umt for judg- 
ing efficiency of operation A considerable portion of the operat- 
ing expenses varies directly as the weight moved, but our umt 
should show efficiency of design as well as operation and the ton- 
mile sidetracks one of the most important features of design 
For example, if for a given property the operatmg expenses per 
ton-mile be low, it would appear that the operation is efficient 
This might not be the case — for, if unnecessary weight were put 
mto the cars through poor design, the ton-mileage would be 
abnormally high and the operatmg expenses per ton-mile abnor- 
mally low Ton-mileage is more difficult to calculate than seat- 
mileage, on account of the hve load 

7 Car-hour When used side by side with the car-mile, the car- 
hour indicates only the effect of speed It has some advantage 
over the car-mile in comparmg revenue statistics, for it shows 
clearly the advantage in higher speeds and furnishes a more 
accurate, quick basis of comparison of the net earnings of vanous 
routes than does the car-mile For use in analyzing the details of 
operating costs, however, it is not so accurate a gauge of efficiency 
as the car-mile As operating expenses per car-hour are constant 
multiples of operating expenses per car-mile, it seems wasteful 
to use them side by side for details Like the car-mileage, the car- 
hourage can be calculated easily and accurately It is not, 
however, a direct measure of any part of the service 

The relation of the element of speed to revenue and expenses 
is intncate It is certainly cheaper to haul a given number of 
passengers between two points at high speed than at low speed 
It, therefore, would seem that at a less cost we can furmsh what 
passengers prefer and would even pay more money for Why 
then are our rates on suburban or high-speed lines at least as high 
as on city hues ? The answer is found in the element of density 
of traffic. We can move 100,000 passengers over a given piece 
of track very much cheaper per passenger than we can move 
10,000 This balancing of factors explams the remarkable uni- 
formity of operatmg expenses per car-mile on systems widely 
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different in. size and character It also brings to mind the fact 
that differences in size of cars may not make great differences in 
the cost of operation per car-mile for han dlin g the same volume 
of traffic, for, while most items of operating expenses are greater 
per car-mile for larger cars, the item of platform wages, with 
some others, totalhng about 50 per cent of the operatmg expenses, 
is proportionately smaller 

Speed is governed by all three elements which control the 
destiny of a street railway It is m part fixed by physical and 
legal conditions over which neither construction engmeer nor 
operating manager has control It is dependent on the design 
of track, rolling stock, power plant and distribution system An 
effort to obtain higher speed in the design would have saved 
many properties from banlcruptcy and the neglect or failure to 
design for the highest speed practicable has crippled many others 
The average number of car-miles per car-hour depends upon 
schedules, discipline and condition of equipment Higher speed 
increases revenue per car-hour and mcreases expenses per car- 
hour It has no effect on revenue per car-mile but it decreases 
expenses per car-mile It has no effect on total revenue but it 
reduces operating expenses The car-mile, therefore, brings out 
this important element of operatmg efficiency more clearly in the 
operatmg expenses, while the car-hour has a similar advantage 
m relation to revenue 

8 Normal-maximum-cars-operated In electric hghting and 
power supply a large proportion of the cost of production vanes 
directly as the maximum demand To a less extent this is true 
in the street railway business Our loads fluctuate quite as much 
as do those of central stations, but it is not commeraaUy, or m 
many cases physically, possible to provide correspondmg service 
We, therefore, fur n ish seats durmg the non-rush hours and pas- 
senger spaces durmg the rush hours Even with this help our 
service factor or ratio of average cars to maximum is low and a 
considerable part of the outgo of a street railway is proportioned 
to the number of cars that have to be put on the streets during the 
maximum hour of travel The car is a convement and common 
unit of equipment costs. It is, therefore, of interest and value to 
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Icnow how much money a car takes in per year and how much its 
operation costs This umt, however, docs not lend itself to useful 
analysis of the details of revenue or of many of the operating 
expenses 

9 Car-trip The car-trip is sometimes used for expiessing 
revenue and expenses in terms which can be easily understood 
by the pubhc The compilation of the number of trips is worth 
while as it leads up to the average length of trip and thus gives an 
indication of the average length of haul 

10 Tram umts Tram-miles or train-hours have very little 
utOity for electnc railway work, as few operating expenses vary 
with the number of trams operated Where the motormen on 
Hnes operating multiple-umts are paid higher rates of wages than 
the other trainmen there is some difference, but, after all, we aie 
trying to operate car-hours and car-miles cheaply and we do not 
have much control over the rate of wages — so that if wages of 
motormen per tram-hour are high it simply means that the rate 
of wages is high and gives no indication of efficiency of operation 

In the writer’s opinion, trailers should be treated exactly as 
motor cars, if they provide the same passenger capaaty By so 
doing, the economy or lack of economy m using them may be 
shown 

Reviewing the advantages and disadvantages of the various 
umts, we see that percentage of gross earmngs is always a useful 
basis for the analysis of operatmg expenses, that the unit revenue- 
passenger would be satisfactory if proper values could be deter- 
mmed for var 3 dng length of haul, density of traffic and load factor, 
that the passenger-mile is not practicable on account of the 
approximations necessary m calculating the passenger-mileage, 
that the seat-mile and car-mile may be completely satisfactory 
as a basis of comparison if the efficiency of operating schedules 
can be determined, that the car-hour is useful for comparmg 
revenue, that the ton-rmle is not generally useful, and that the 
normal-maximum-cars applies to a portion only of the operating 
expenses If operating schedules be held to a standard of effi- 
ciency with relation to the average length of haul per passenger 
and density of traffic, then these two factors are elimmated and 
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cost per seat-mile on one property becomes directly comparable 
with that of another The seat-mile is a somewhat mconvenient 
imit for analysis of both revenue and operating expenses, as the 
values are so small To use it practically, therefore, we should 
have to use multiples of possibly 50 or 100 A reasonable method 
might be to estabhsh a car standard of forty or fifty seats and 
modify the car-mileage accordingly, producmg a unit which imght 
be called “ 40-seat car-mile ” This umt would give a good basis 
of comparison between properties, not only m total cost per umt 
but m each of the details There would probably be objection 
to such a unit, on the score of cost of compilation. This extra 
cost, however, could be made slight by the use of tabulated 
equivalents 

There is no unit, however, which furnishes a completely satis- 
factory basis for comparison of all items of operatmg expenses or 
even of aU groups of items. That is to say, the “ 40-seat car- 
mile,” as applied to track maintenance accounts, shows the 
maintenance necessary for the passage of one car over a mile of 
track 

The density of traffic or number of car-miles over each mile of 
track has a considerable effect on the cost per car-mile That is, 
if the car-mileage per mile of track be low, certain fixed expenses 
wiU be higher per car-mile. If, on the other hand, the car-mileage 
per mile of track be high, there will be more wear and tear and 
certain of the maintenance costs will be higher per car-mile It is 
so difficult to judge offhand the opposite effect of these factors 
on the cost per car-mile that many people who have to consider 
such matters go back to the fundamental basis of maintenance of 
track per mile of track Similarly — 

Maintenance of equipment is properly figured per car 
Power per kilowatt-hour 

Platform wages per car-hour 

Other operation of cars per car 

and general expenses may be usefully treated m the same manner 
as overhead charges on construction work — that is, as a per- 
centage of all other operating expenses The important item 
of damages might better be classed by itself and figured per 
passenger 
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Estahhshmmt of Standard Values 
If the operating expenses of aU companies were regularly- 
analyzed in this manner, it would be possible to establish stand- 
ard values for each group of accounts, makmg allowance for the 
variation caused by lesser differences in conditions For example, 
the cost of adequate maintenance of way, track and line per mile 
of track could be determined for various amounts of car-miles per 
mile of track Further refinements m^ht then be made for — 

Percentage of special work 
Percentage of paving 
Average weight of rad 
Average age of tail 

This will ehminate the pnndpal conditions which are fixed 
naturally or by engineermg design and thus may be shown the 
kmits within which the operatmg manager should work In the 
same way, normal cost of maintenance of equipment per normal 
maximum car operated may be determined for cars of various 
capacities and for various amounts of car-imleage per car Rea- 
sonable limits for the remaining groups of operating expenses 
may also be determined for varying conditions It is suggested 
that the determination of such standards is a useful field for this 
Association. It goes without saying that a manager searches 
every nook and cranny of his expense account to learn where 
reductions of any kmd are possible, but it wifi, always help him if 
he knows definitely what other people are doing on the same 
basis and he is often harassed by havmg details of Ms property 
compared ipifavorably with others where the conditions are 
distinctly different 

The reduction of operating expenses to the above units would 
permit of ready and comparatively accurate computations of the 
net earnings of various operated routes or lines, where many hnes 
of different length and character are operated under one system 
This might be done with profit once, twice, or four times per year 
Such unit computations would have httle value when applied 
to monthly expenses and if used every month should be applied 
to the operatmg expenses for the past twelve months. 
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Units appropriate to smaller groups of accounts, or even to 
individual accounts, might be used if desured, as, for example, the 
number of feet of special work applied to the cost of maintenance 
of special work, or the car-mileage applied to the damages other 
than passenger 

With any statement or analysis of operatmg expenses it is abso- 
lutely necessary that a statement of operatmg statistics should be 
presented, together with all of those statistical relations upon 
which the details of operatmg expenses depend. This is seldom 
or never done in a systanahc manner Such statistics not only 
are necessary in order to form a correct opinion of operating 
efidciency but they have features and items which are as valuable 
as the details of operatmg expenses themselves 

The suggested unit “ normal-maxunum-cars-operated ” is de- 
fined as the average for the four weeks of a month of the maxi- 
mum number of cars run in regular service on the heaviest day 
of each week 

The suggested “ service factor ” is the ratio of the average 
number of cars to the normal maximum and is derived by divid- 
ing the total car-hours by the number of car-hours that would 
have been made by the normal maximum number of cars operat- 
mg a fuU day of twenty-four hours This factor corresponds to 
the load factor of a power plant 

There are doubtless other relations of statistical umts to each 
other which would be worth the cost of calculation once a 
month 

An approximate determination of the passenger-mileage of any 
line or system is not difficult or expensive. It is a reasonable 
assumption that the character of traffic on normal days of each 
season of the year is about the same from day to day and that the 
character of travel on one car will average the same as that of 
another In makmg such a determmation, therefore, it is only 
necessary to place observers on one car in every six or seven on 
a given hue for an entire day and count the passengers on and off 
at each stop The calculation of passenger-mileage is then simple 
and if done graphically shows other valuable information, such 
as the point of maximum load, the ratio of number of passengers 
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carried past the maximuin load point to the total carried and the 
points at which turn-backs should be permissible This can all 
be done at a cost of not over $25 per route of average density of 
traffic 

The compilation of statistics is usually treated either too lightly 
or too seriously Many people fail to appreciate the value of an 
analytical examination of figures and many others prepare great 
masses of figures and details which, by their volume and lack of 
correlation, confuse rather than instruct Analyses of accounts 
and statistics are worth while if they pomt the way to saving 
money or if they present an accurate measure of operatmg or 
engmeermg efficiency. The cost of the clerical work involved, 
however, must not exceed the money which might be lost if such 
figures were not prepared, and — with all the power that within 
us lies — the figures must be accurate This means not simply 
that arithmetical details must be correct but that the basis of tlie 
figures shall be sound and consistent There is a deeply rooted 
prejudice against approximations, but few deductions can be 
drawn from street railway statistics or accounts without approxi- 
mations We should, therefore, study the hmits of error and we 
should not be afraid to make approximations when we know 
just how much or how little they affect the answer we are 
seekmg 

The recording and presentation of the operatmg results of a 
street railway still offer a broad field for investigation and thought 

XII The Function oe Statistics in the Telephone 
Business '■ 

By Walter S Giteoed 

It is only quite recently, almost within the last generation, that 
statistics have begun to play a vital part in the busiuess world 
The development of statistics m business is most logical As 
business enterprises mcreased in size and scope they more nearly 

^ Walters GjSoid, The Functum of SUUtsitcstn the Telephone Busmess,pp $-21 
Repniited by permission of the author Illustrations of several charts and forms 
are omitted 



REPORTS FOR THE CHIEF EXECUTIVE 685 

approached, from an administrative standpoint, the character- 
istics of a state, so that, precisely as governments have for years 
formd statistics necessary for their proper admimstration, m a 
similar way the large organized busmess now finds them qmte 
indispensable Furthermore, business is becoming more and 
more of a science, and so we find, as in the case of other sciences, 
the need for statistical data and methods 

The BeU System is performing a pubhc service throughout 
the entire Umted States, and in so domg is emplo3dng nearly 
$1,000,000,000 of property and 200,000 employees It furnishes 
telephone service directly and indirectly to over 7J4 rmllioii 
telephones located m the homes or busmess of&ces of millions of 
people Uving m over 70,000 different places Imagine, if you can, 
the administration of such a business without statistical data as 
to what is going on here and there, or as to the comparative effi- 
ciency of one method of operation with another, etc The 75,000 
stockholders, to say notWg of the thousands of bondholders, 
would soon wonder what had become of their investments, the 
public would find the service demoralized, and the employees 
would soon be lookmg for other positions Just as it is impossible 
for one man to look at a forest of thousands of trees and remember 
the height of each, so it would be impossible to manage this 
telephone busmess without recorded statistics. 

OrgamzaUon A brief description of the organization of the 
Bell Telephone System is necessary to understand clearly what 
part statistics play therein To avoid compheated explanations, 
the organization as desenbed is simplifi.ed somewhat from the 
actual, although it is substantially as shown The United States 
is divided for operating and administrative purposes mto eight 
divisions Each division has its own administrative officers and 
working forces, and keeps its own accounts Some of the divisions 
comprise several operating companies. The American Telephone 
and Telegraph Company acts in a supervisory capacity in relation 
to all divisions 

A typical organization of any one of these eight main operatmg 
divisions is illustrated by the chart on the next page. 
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It will be noted that, aside from the general staff, there are three 
operating superintendents, — Commeraal, Plant, and Traffic, — 
the Commercial busy with canvassing for new busmess, coUectmg 
revenues, deteimming rates, and m general aU publicity and 
advertismg work, the Plant with mamtaining plant already built 
and with the construction of new plant, and the Traffic with the 



actual operating of the exchanges and toll lines, that is, the 
furnishing of telephone service The Engineer is really a staff 
man on the staff of the General Manager and is not directly in 
charge of operations 

The staHshcal problem Now the officers of the Bell Telephone 
System have two mam points of view from which they must plan 
their work — one from the standpoint of service rendered the 
public, the other from the standpoint of the stockholder In 
other words, their fundamental problem is to furnish the best 
possible service at the lowest possible cost and to earn a reason- 
able return upon the investmeht The Board of Directors, the 
Executive Committee, and the officers responsible for the busi- 
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ness should know at all times to what extent these two aims are 
being accomphshed Each employee who holds a position of 
responsibihty should be acquamted with the extent to which he is 
efficiently contributing toward the accomplishment of these ends 
In such a highly organized undertaking as the BeU System, just 
as in the development of highly organized animal life, specializa- 
tion of function must take place This means that aU the 
various speaalizations must be brought together at the executive 
office of the business Statistics make such a centralization 
possible Now in each Operatmg Division, as shown by the 
typical organization chart, we have a fairly simple three column 
speciahzation of function, givmg three main subordinate centers, 
the Commeraal, Plant, and Traffic Departments Each branch, 
or subordmate center, as weU as the head executive office, must 
know at all tunes whether or not it is playmg its part with the 
highest possible degree of efficiency 
The business man running his own mdependent business in a 
smaU way wiU perhaps tell you that he has no use for statistics, 
he wiU perhaps say that he carries m his head all the facts that he 
needs to know, that his busmess insight enables him to make his 
judgment accurate and profitable Of course, what he really 
does IS to rely on memory and personal observation Uncon- 
saously, then, he uses statistical data and methods in his work, 
although he does not tabulate them or record them 
Now there is a tendency for a department head m a large organ- 
ization to feel the same way regardmg statistics There are 
several reasons, however, why this attitude is fallacious In the 
first place a man may be promoted, or tiansferred, or may resign, 
and he naturally does not leave behind any information that he 
has not recorded in reports or tables of some sort. Second, as a 
matter of fact, he is not able to carry in his head nearly as much 
information as he may t hink he can, and to this extent his work 
is not as efficient as it might be Third, it is difficult for him, 
except by personal interview, to prove his efficiency to officials 
higher up, unless he presents some sort of statistical reports 
Fourth, his superior may, without tabulated data, fad to reahze 
any improved methodswhich the subordmate mayhavedeveloped 
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and which would be of value to adopt for similar conditions 
elsewhere 

A department head is busy, and frequently the compilation of 
data for Ins own use, and particulaily the complying with outside 
requests for data, is, on the face of it, very annoying This 
explams what is often believed to be an inherent dislike for making 
out reports Because he is unable to see, in many cases, how 
certain data that has been requested can serve any useful purpose, 
he is inclined to feel that to demand of him the time to get it 
together is an imposition Fortunately, this attitude of mind can 
be cured by education, and in the Bell System we have made 
marked improvement m this line, so that now it is fairly safe to 
say that the main department heads at least cheerfully furnish 
whatever statistical information may be requested, and take keen 
interest in providing for themselves data which will help them in 
their specific work 

Specific departmental statistics. As an illustration of specific 
departmental statistics there are shown, foUowmg, some of the 
statistical reports m use in the three main operating departments 
— Commercial, Plant, and Traffic 

The Commercial Department statistical report shows most 
important data regardmg new subscribers to telephone service, 
and the total and average amount of new revenues resultmg 
therefrom. [Shows for each Central or Local Office District — 
Number of New Stations, Revenue Value of New Stations, 
Addibons other than Stations to Existing Contracts, Net Gam 
in Revenue, Supersedures, Cancellations, Net Gam, Not In- 
cluded m Previous Items, Obsolete Contracts, Analysis of 
Station Gain, with numerous subdivisions under each ] 

The statistical report of the Plant Department — “ Report of 
Subscribers’ Lme Trouble ” [shows for each Central Office — 
C 0 Trouble per Lme, Lme Trouble per Line, Station Trouble 
per Station, Fd O K per Station, Test O K per Station, 
Average Time (C 0 , Line, Station), Lines ] Li this depart- 
ment certain “ trouble units ” have been devised to furnish 
accurate comparative records, so that an unusual amount of 
trouble may be at once apparent, sought out and remedied 
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The Peg Count report prepared by the Traffic Department 
measures the volume of busmess handled by the operating forces 
hourly and is, of course, fundamental to this department It 
is of use in determming the amount of apparatus needed, the 
volume and growth of traffic, and the operating efficiency and 
cost 

The following diagram shows the results of a special study con- 
dticted by the Traffic Department This is of interest prmcipally 



because it shows how statistics may show up a practical condition 
in a most graphic manner 

Now it is obvious that the statistical data just represented is of 
assistance m the administration of each department It is also 
obvious that, vffiile each report or diagram tells the story for the 
functional purpose for which it was designed, no one of them quite 
tells the whole story 

Regular admimstrahve statistics So far we have concerned 
ourselves with examples of the use of statistics in the operating 
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departments Up to this point it might he said that there is no 
particular need for a statxstiaan or a department engaged exclu- 
sively on statistical work The results, however, of the woik done 
in these functional departments must be correlated and presented 
to the executives in such a manner as to be of practical use to 
them in running the business as a whole This means, among 
other things, the correlating of the accounting with the statis- 
tical data on operatmg results We must know whether we are 
eammg a reasonable return on our investment, as well as whether 
we are givmg a first-dass service to the pubHc at a reasonable 
cost The furnishmg of data to show this is not entirely account- 
ing work, nor is it the duty of any one of the three departments 
previously mentioned It appertains to the business as a whole, 
and is the duty of the Statistical Department 
The table opposite (Monthly Report No i) is perhaps our most 
highly condensed regular statistical report 
In this report are the mam items (so far as we have yet devel- 
oped them) needed by the Executive to form an opimon as to how 
the business is gomg to appear m condensed form. The percentage 
of increase in “ Physical Property,” m “ Telephone Revenue,” in 
“ Total Telephone Expenses ” and in “ Net Telephone Earnmgs ” 
show how the business is running now as compared with the pre- 
vious year The actual figures show how much is being earned 
this month and to date this year in excess of dividend require- 
ments and whether the Company or Division is earning a rea- 
sonable return on the investment Assuming that these finannal 
results are not all that are wished for, various items under Per- 
centages show in a general way where the trouble is Near the 
bottom of the report, the development of the business is brought 
out by the number of stations and the number per 100 population, 
thus partly tellmg the story from the standpoint of the pubKc, 
masmuch as an mcrease in the number of subscribers means 
directly an increase m the service to the pubhc 
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COMPANY A 

Condensed Sthiiiaiiy op Reports por 


Monthly Report No i 
1913^ 


At end of month, Increase over last m< 

Intangible Capital 
Physical Property 
Investments 
Cash and Deposits 
Current Receivables 
Deferred Debit Items 
Total 


LtABHIirES 

li, Increase over Dec 3t, 1912, Per cent over Dec 31, 
r same month last year 
Capital Stock 
Funded Debt 

Advances from System Corporations 
Current Payables 
Deferred Credit Items 
Reserves for Depreciation 
Surplus 
Total 


Earnings and Expenses 

This month, Increase over last month, 9 months smce Dec 31, 1912, Increase over same period, 
191a, Per cent mcrease. 

Net Telephone Earnmgs 
Sundry Net Earnmgs 
Total Net Earnmgs 
Deduct Interest 
Balance Net Profits 
Deduct Dividends (Paid and Accrued) 
Undivided Profits 


Exchange Revenues 
Toll Revenues 
Total Telephone Revenue 
Operation Expenses 
Current Mamtenance 
Depreaation 
Taxes 

Total Telephone Expenses 
Av Monthly Tel Revenue per Station 

Annual Dividend Rate 6 % Total plant per station at end of month. At Dec 31, 1912 


Percentages (Annual Basis) 

This month. Last month, g months 1913, 9 months 1912 
Telephone Revenue to Average Plant m Service 
Operation Expense to Telephone Revenue 
Telephone Expense to Telephone Revenue 
Current Mamtenance to Average Plant m Service 
Depreciation to Average Plant m Service 
Net Telephone Earnmgs to Average Plant m Service 
Total Net Earnmgs to Average Capital Obhgations 
Balance Net Profits to Average Capital Stock 


Stations 

Total at end of month. Per roo population, Net gam this month, Net gam 9 months smce Dec 31, 
1912, Per cent net gam, expected, realized. Per cent stations over same date 1912 
Owned Stations 

Connectmg Stations (mcl Service and Private Lme) 

Total 

Wire Miieagb at end of month 

Exchange, Per cent mcrease over Dec 31, 1912, Toll, Per cent mcrease over Dec 31, 1912, Total, 
Per cent mcrease over Dec 31, 1912, Per cent increase over same date igra 

Miles of Wire 

' Only the hst of items has been reproduced [Editor ] 
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Now it is desirable to have a statistical report that will show 
how efficient different companies or divisions are as compared 
with each other The foUowmg report is designed with this in 
view Practically all general statistical umts (both cost and 
service units) that seem applicable to the telephone business 
appear on this two-page report Different divisions have of 
course different conditions to meet, so that it is not correct to 
make final judgments of efficiency on the basis of statistical units 
only However, if this report is intelligently used, it will aid 
effectively in locating ineffiaency Moreover, regardless of dif- 
ferent conditions to be met, each company or division must, before 
being regarded as efficient, earn a reasonable return and how 
near it comes to doing so is brought out by this report. 

BELL TELEPHONE SYSTEM IN UNITED STATES 
Compansons by Companies 
Percentages (Annual Basis) 

As reported 

Telephone Revenue to Average Plant m Service 
Operation Expense to Telephone Revenue 
Telephone Expense to Telephone Revenue 
Current Maintenance to Average Plant in Service 
Depreciation to Average Plant in Service 
Net Telephone Earnings to Average Plant in Service 
Total Net Earnings to Average Capital Obhgations 
Balance Net Profits to Average Capital Stock 
As Adjusted for 'Dniform Depreciation 
Telephone Revenue to Average Plant m Service 
Operation Expense to Telephone Revenue 
Telephone Expense to Telephone Revenue 
Current Maintenance to Average Plant m Service 
Depreciation to Average Plant in Service 
Net Tel^hone Eammgs to Average Plant in Service 
Total Net Eammgs to Average Capital Obhgations 
Balance Net Profits to Average Capital Stock 

Percentage Increases over Previous Year 
Physical Property at end of penod 
Telephone Revenue 
Telephone Expense (as reported) 

Net Telephone Eammgs (as rqiorted) 

Company Stations at end of penod 

Company and Connecting Station at end of penod 

Miles of Owned Wire at end of penod 
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Per Station Earnings and Expenses 
(Averages per Monti) 

Exchange Revenue 
Toll Revenue 

(Toll Rev A T and T and Associated Companies) 

Total Telephone Revenue 
Operation 

Current Mamtenance 
Depreciation (as reported) 

Taxes 

Total Telephone Expenses 
Net Telephone Earmngs (as reported) 

Exchange and Ton. Revenue pee 100 Population 
(Averages per Month) 

Exchange Revenue 

Toll Rev A T andT and Associated Comparaes 

Total 

Plant per Station 

At end of period 
December 31, 1912 

Stations and Wire Mileage per ioo Population at End of Period 
Company Stations 
Connectmg Stations 

Total Company and Connectmg Stations 
Per cent Company and Connectmg of aU Stations 
Wire-Mileage Owned 

The foregoing report is also used m any one company to com- 
pare one month with previous months or previous periods, thus 
showmg improvements or decline in efficiency To make the 
more significant items readily available for reference, it is our 
practice to make up certam small charts of a size that can be 
carried in the pocket which present graphically some of the 
results that appear on these Statistical Unit Reports for a period 
of months and years It is thus possible to have at hand in a 
compact form the main facts about any one company or the entire 
system 

Special administrative stahshcs It is part of the duty of a 
statistician to be constantly m contact with other departments of 
the busmess and to be on the alert for any new mteresting point 
of view that would show more clearly than before some particular 
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phase of the business which could be improved or changed to 
advantage For example a chart [is prepared which] compares 
the disposition of Gross Revenues in various telephone companies 
and divisions 

So far I have talked mostly about the direct administrative 
work It is obvious, however, that m a business as large as the 
Bell Telephone System needs for special reports or special infor- 
mation for use before Government bodies or for the pubhc press, 
or for our own general information, are iunumerable A table such 
as the following is of interest in showing to a Public Service Com- 
mission or to the public in general that telephone rates have gone 
down while the service furnished has increased. 


Beil Tbieehonb System in the United States 



189s 

1900 

I9OS 

X9XO 

XPX2 

Average exchange rates 

$6975 

$4468 

$3331 1 

$31 28 

$30 93 

Average number of sub- 
scribers per exchange 

172 

276 

i 

49° 

782 

9S7 


General adimmstratm statistics In order that an executive 
may have the broadest possible outlook, it is necessary constantly 
to correlate the telephone busmess with outside activities A 
chart, for instance, has been made up to show how general 
busmess is running from month to month as compared with 
normal busmess If the telephone business should begin to fall 
off greatly when general business is good or improving, this would 
give us the signal to investigate the causes 

Somewhat related to the last chart is one which compares the 
increase m the telephone business with the increase in general 
busmess and with crop productions over a period of years. 

The chart below is a particularly interestmg example of sta- 
tistical graphics inasmuch as to get a true comparison we have 
departed from actual figures but with their use have made up 
imaginary “ normal ” figures which may be compared at any year 
and which will give a much more truthful idea of the comparative 
growth than the actual figures could possibly do In the chart 
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the light hnes are plotted from the actual figures and the heavy 
hues from the normal figures The diagram is also remarkable 
for showing the great steadiness of the tdephone business as 



compared with the others, the actual and the normal curves bemg 
almost comcident. 

Ongtmhng new stahstics In addition to the foregoing work 
done under the direct supervision of the Statistician, there is an 
additional duty which falls upon him, due to the fact that his 
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position is a general staff position. It is not only his duty to 
compile statistics which should be compiled periodically and 
permanently under his junsdiction, but also under certam con- 
ditions to do pioneer work that may later belong to some one of 
the operatmg departments of the busmess 
For instance — several years ago the Statistical Department 
of the Bell System started records on telephone rates in effect m 
all Bell exchanges of the country After the statistical forms had 
been devised and the records obtained for the first tune, this work 
was then turned over to the Commercial Department 

A year ago data was collected on all of the 200,000 employees of 
the system with a view of estimating the cost of certam benefit 
plans which were then under consideration and later adopted 
Now we are busy in connection with these plans in building up 
statistical records which will enable us to study occupational 
diseases, if any, and causes of accidents Information must be 
provided as a basis for determimng the probable cost of the plan 
m the future or the cost of any changes which may appear desir- 
able from time to tune Whether this work will be so specialized 
and grow to such a size that it wiU be advisable to have it in a 
department by itself remams to be seen At any rate the work of 
first devismg the statistical methods and putting the statistical 
plans m operation is the duty of the Statistician 
The statistical work done m the BeU Telephone System has 
been only touched upon A description of statistical methods or a 
detailed analysis of the valuable results obtained from the various 
statistical charts and tables has not been attempted Simply the 
function of statistics and the duty of the Statistician m the busi- 
ness have been described. Statistical work constantly requires 
imagmation coupled with reason, a contmual search for new items 
of mterest, new sources of information, and better or clearer 
methods of presentation 



